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Mr,  Ambrose  Swasey, 
the  New  President  of  th^  A.  S.  Nl.  E. 

Konord  here  and  wears  a  Gross  of  Let^lon  oi  Honor. 


t^  "^  R,    Ambrose    Swasey 

^^      I     of     Cleveland     was 
^^^^,^_^^     iL-cenlly  elected  pres- 
'  A  ,     -s  X  A      ideiit  of  the  Ameri- 
^^^^^^  can    Society   of   Me- 
cnanical  Engineers  at  their  New  York 
i 

nieelmg. 

Since  the  society  is 
one  of  the  leading  or 
ganizations  of  its  kind 
in  the  world,  embrac- 
ing the  foremost  en- 
gineers of  this  country 
it  is  deemed  an  honor 
to  be  at  its  head  and 
Mr  Swasey  is  the  sec^ 

Iond  Cleveland  ninn  lo 
attain  it  in    the  past 
two  years » 
Mr.    Swasey' s  pre- 
decessors in  the  chair 
of  president  have  been 
such  men  as  Admiral  MeUdlle  of  the 
United    States    Navy,    and    the    late 
Prof.  Thusrton  of  Cornell  University, 


Mr.  Swasey  is  a  member  of  the 
well  known  finn  of  Warner  &  Swa- 
sey Company  and  is  recognized  in 
the  United  States  and  Europe  as  the 
niosl  eminent  authority  on  the  tele- 
scope and  sidereal  astronomy. 

He  designed  and 
build  both  the  Lick 
and  the  Yerkes  tele- 
scopes and  his  firm 
has  constnicted  most 
of  the  great  telescopes 
of  this  countr\'  and 
luu'opc  in  the  last 
twenty  years- 

The  firm  is  also 
well  kno\^ii  as  ma- 
chine tool  builders,  of 
lathes  mainly. 

In  1901,    Mr.   Sw'a- 

sey      was     decorated 

wdlh  the  cross  of  the 

Legion  of   Honor  by  the  president  of 

France,  being  one  of  the  few  men  in 

the  United  States  to  be   so  honored. 


mrned  tram  r^lit  to  left,  as  h  often 

Tlicit  figms  OB  Encs  littt  nsn  dud 
tQ  Che  left  «t  m  grotfcr  n^  than  30^ 
mooM  m  timml  the  sacme  as  on  h^o, 
so  as  to  read  trcm  die  right  side.  Fig- 
ore?  sh^oSd  ncc  be  set  to  one  side  of 
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the  dimension  line,  but  a  space  allow- 
ed in  the  line  for  them,  for  the  figure 
is  what  the  workman  wants,  not  the 
line. 

Dimension  lines  are  often  carried 
across  the  projection  lines,  as  in  Fig. 
4 ;  this  is  a  poor  way,  the  neater  form 


being  shown  in  Fig.  3. 

Very  little  tliought  is  given  to  these 
matters  by  many  draftsmen,  and  it  is 
to  be  regretted,  too,  though  there  may 
be  an  extreme  in  such  things,  that  is, 
carrying  it  too  far  and  wasting  time 
trying  to  be  artistic. 


Projecting  Curves   in   Drawing, 


np  HERE  is  often  a  doubt  in  the 
*  mind  of  the  draftsman  as  to 
what  points  should  be  projected  from 
view  to  view  on  a  drawing,  and  some- 
times one  finds  a  circle  or  other  line 
put  in  to  show  something  which  read- 
ily does  not  exist  in  the  other  view. 

To  illustrate,  in  Fig.  i,  we  have 
two  views  of  a  cast  iron  washer  with 
the  front  view  showing  two  curves  in- 


hence  could  not  touch  the  top  view  in 
the  part  where  the  curve  really  exists. 
Again,  there  would  be  no  horizon- 
tal line  in  the  front  view  from  points 
of  tangency,  as  shown  in  Fig*  2,  for 
here  we  have  two  curves  intersecting 
at  a  point  in  their  center  line,  which  is 
perpendicular  to  the  horizontal  lines 
of  the  object.  Then  there  would  be 
no  line  in  the  top  view  to  show  point 
a,  but  there  would  be  a  horizontal  line 


^ 


tersecting,  and  the  question  is  should 
there  be  a  circle  in  the  top  view  to 
show  their  intersection? 

The  front  view  in  Fig,  2  shows  the 
curves  coming  together  different  than 
in  Fig.  I,  the  line  of  centers  of  the 
curves  being  at  right  angles  to  the 
projecting  lines  to  the  tap  view. 

If  we  project  the  point  of  tangency 
m  Fig.  I,  it  would  be  perpendicular 
to  rC,  but  this  would  not  be  parallel 
to  th€  projection  lines  of  the  views. 


as  shown. 

The  next  case  is  illustrated  in  Fig, 
3 ;  two  curves,  one  under  cutting  so 
that  their  point  of  tangency  cannot  be 
projected  any  more  than  in  Fig.  i. 

Here  the  under  cut  surface  would 
have  to  be  located  in  the  top  view  as 
any  limiting  point  in  a  surface  should 
be,  and  in  this  case  it  will  show  dotted 
in  that  view. 

Only  the  part  of  the  curves  b  and  a 
would  be  shown,  also     a    horizontal 
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top  if  the  line  of  centers  is  perpendic- 
ular to  the  projection  lines  of  the  ob- 
ject 


To  those  who  use  flat  drawing  ta- 
bles, thi  casting  illustrated  in  the  ac- 
companying sketch  will  be  foond  very 
TisefiiL  By  placing  two  or  more  cast- 
ings  under  the  boards  at  the  rear  al- 
most any  angle  mzy  be  obtained.  The 
point  may  be  ground  up  sharp,  thus 
giving  the  holder  a  firm  grip  on  the 
board, 

Arthur  B>  Babbitt, 
Hartford  Public  High  School, 
Hartford,  Conn. 


Shewing  EUvatin^  Casting  in  position. 


*S6ld  by  the  Shock/' 


A  farmer  went  on  a  visit  to  a  friend. 
After  dinner  the  husbandman  request- 
ed to  be  shown  round  the  town. 

After  visiting  several  places  they 
finally  reached  the  electric  lighting 
works, 

"What  d'ye  call  this  place,  Dan?" 
queried  the  farmer 


"This  is  called  the  electric  plant/' 
was  the  reply, 

*Tlant!    What  do  they  grow?" 

**They  grow  currents." 

•'How  do  they  sell  *em — ^bv  the 
bushel?" 

'*They  don*t  sell  *em  by  the  bushd; 
they  sell  'em  by  the  shock." — Stray 
Stories. 


The  Use  of  Fillets. 

BY  R.  T.   STROHM. 


THERE  are  numerous,  almost 
innumerable,  instances  in  the 
Resigning  of  machinery  where  a 
bange  of  contour  or  of  size  forms  an 
angle  in  the  work,  and,  wherever  it  is 
possible  to  do  so,  a  generous  fillet 
should  be  used.  That  is,  instead  of 
allowing  sharp  corners  or  angles  in 
castings  or  in  machine  work  where  a 
sudden  increase  in  diameter  forms  a 
shoulder,  the  angle  should  be  filled  in, 
or  rounded  so  as  to  make  a  gradual 
blending  of  one  surface  into  the  other* 
This  rounding  of  angles  serves  a 
double  purpose.  First,  it  improves 
the  appearance  of  the  piece,  and  hence 
it  is  to  be  commended,  when  viewed 
from  an  artistic  standpoint.  But  what 
is  of  more  consequence  to  the  design- 
er, the  builder,  and  the  user,  it  makes 
the  piece  considerably  stronger  and 
less  liable  to  injury  than  if  it  were  left 
with  a  sharp  angle  at  the  junction  of 
the  surfaces. 


/Ig/.  Fig.  2. 

Anyone  who  has  ever  observed  a 
blacksmith  at  work  has  doubtless 
noted  the  method  he  pursues  in  cut* 


ting  off  a  piece  of  bar  iron.  He  sim* 
ply  heats  it  to  a  red  heat  at  the  point 
where  it  is  to  be  cot,  nicks  it  on  the 
hardie,  quenches  it  quickly  and  lays  it 
on  the  anvil  so  that  the  nick  comes 
directly  above. the  edge  of  the  anvil. 
A  light  blow  on  the  projecting  end  is 
sufficient  to  break  the  piece,  along  the 
line  of  the  nick. 

It  is  true  that  the  bar  has  been 
weakened  on  account  of  the  depth  of 
the  nick,  since  the  area  of  cross-sec- 
tion of  the  bar  at  that  point  is  de- 
creased. Yet,  if  a  plain  bar  of  the 
same  sectional  area  as  the  section  at 
the  nick  had  been  similarly  heated  and 
quenched,  it  would  not  have  broken 
under  repeated  blows,  but  would  have 
simply  bent  over  at  an  angle.  The 
conclusion  arrived  at,  therefore,  is  that 
the  angle  formed  by  the  hardie  has 
caused  an  element  of  weakness  in  the 
bar. 


The  same  reasoning  holds  true  in 
all  similar  cases,  and  the  conclusions 
may  be  corroborated  and  strengthened 
in  a  number  of  ways.  Let  two  bars 
of  the  same  material,  say  steel,  be 
turned  accurately  so  as  to  form  test 
pieces,  as  in  Figs,  i  and  2.  Let  the 
first  be  cut  with  an  angular  groove,  so 
that  the  diameter  at  the  bottom  of  the 
cut  is  one  inch.  Let  the  other  be  made 
with  a  rounded  groove  of  the  same 
depth  as  the  angular  groove  in  the 
first  bar,  and  let  the  bars  be  exactly 
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aliket  m  torm  and  dtmoisions,  in  all 
other  respects.  TheoreticaUy,  since 
dK  bans  are  of  die  same  material,  and 
horoogenecnis^  and  since  they  have  ex- 
adfy  the  same  area  of  cross-section  at 
liieir  iveiloest  points,  tfaey  should  sus- 
t»  the  san»e  load.  Bat  if  tfaey  are 
iriijtitid  to  stress  in  a  testin^^  nia- 
ddM»  il  win  be  found  that  die  second, 
dKyvn  in  Fig,  2,  is  by  far  the  stronger 
€tf  diema 

A  wcTf  onfinary  iSostratioa  of  tins 
is  to  be  foBBid  in  the  case  of  a  comnxm 

boll  sabied  to  teoskxu  The- 
Id  withsiMid  M  given  Iom» 
ine  weakest  ^lectkjii,  or  the  sectioo  at 
At  root  of  the  thread,  woald  need  to 
be  of  IB  area  equal  to  the  total  knd 
OB  the  bolt  Abided  by  die  safe  tensile 
strength^  per  s(|iiare  indv  of  the  mate* 
fiaL  b  MtBsl  work,  bonrcfer,  die 
Foot  area  must  be  soinewhat  larger 
ttan  dns^  or,  ni  other  words^  a  sonll~ 
cr  Takie  of  die  safe  fibre  stress  most 
be  tafcea.  For,  die  tnetal  at  the  root 
of  the  lla«ad  is    weakened    by    the 

tScct  of  die  point  of  the 
toot  19  fotmiug  the 
Anad:  and  Innher  than  that,  the 
sharp  angle  at  wUch  die  diread  sxir- 
faoa  neet  constitsles  an  added  cause 
of 


It  mdces  no  diterenoe  wbdhti  die 
ftoot  n  to  be  sflAjjocftod  lo  siSMQf  ^ 

€S.   The  use  of  a  GDef  It  the  ai^  wiE 


make  it  considerably  stronger,  and, 
within  reasonabel  limits,  the  more  gen- 
erous the  fillet  the  greater  the  strength 
of  the  part  at  that  point  A  few  ex- 
amples of  cases  in  which  the  fillet  is  of 
great  value  may  be  dted. 

The  teeth  of  gear  wheels,  especially 
of  large  cast  gears,  are  frequently  sub- 
jected to  great  sbodcs  in  operation. 
At  its  best  cast  iron  is  not  Tery  strong 
when  in  tension  or  flexure.  Conse- 
quendy,  to  insune  strength  and  free- 
dom from  breakage,  the  teeth  are 
joined  to  the  rim  of  the  gear  wheel  by 
fillets,  the  radius  of  which  is  usually 
made  equal  to  one-sirtfa  the  width  of 
the  space  between  two  adjacent  teeth, 
measui^  at  the  drcttmference  of  the 
addendum  cirde,  as  Aomn  in  Fig.  3. 


The  crank  shafts  of  steam  engines 
are  also  liable  to  be  subjected  to 
shocks  and  nMisi  sutam  a  consklera* 
ble  boriii^  mmenl  also.  When  die 
crank  is  forged,  as  fflnstiated  in  Fig. 
4,  the  daak-pin  is  giv«&  filkts  at  a,  a» 
where  ft  ,}oins  die  cranks^  to  prevent 
any  posribiiiQr  of  cracks  starting  at 
diose  poials»  due  to  the  bendhtg  and 
twiStmg,  a  thi^g  which  might  easily 
oocnr  if  a  sharp  coner  were  used  in- 
slcad.  The  same  is  tnae  of  the  jtme^ 
tioo  of  the  cranks  and  the  dtaft 

The  joomals  of    railway  car  axles 
and  sknslar  axles  on  street  cars 
snhfect  to  rciMBted  whocks  under  tf 
vcne  <|gtfw>BMi^  maJi  «^  find  iiijiiii 
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xructed  as  in  Fig.  5,  with  good  fillets 
at  the  shoulders.  And  so  the  number 
and  diversity  of  illustrations  might  be 
indefinitely  multiplied. 

The  methods  of  obtaining  the  fillet 
are  various.  Formerly  the  corner  was 
rounded  by  cutting  the  material  of  the 
pattern,  in  making  patterns  for  cast- 
ings, or  by  using  beeswax,  which  can 
be  easily  molded  or  pressed  into  the 
desired  shape.  Of  late,  however,  fil- 
lets of  wood,  leather  and  metal  have 
been  manufactured  and  extensively 
used.  The  wooden  fillets  are  simply 
strips  of  wood,  square  or  triangular 
in  cross-section,  which  are  glued  into 
angles  between  surfaces  and  then  hol- 


lowed out  to  the  proper  curvature. 
Obviously,  the  wooden  strip  cannot  be 
easily  applied  to  any  other  than  plane 
surfaces.  The  leather  and  the  metal 
fillets,  however,  which  are  put  up  in 
bundles  of  strips,  each  strip  being  four 
feet  long,  may  be  readily  fixed  to  ir- 
regular surfaces  of  almost  any  degree 
of  curvature.  The  leather  fillet  is 
glued  in  place  and  is  sold  in  various 
sizes,  according  to  the  radius  of  the 
fillet  required.  The  metal  fillet  is  held 
in  place  by  small  nails  or  tongues,  and 
is  answers  its  purpose  well.  But  it 
has  the  disadvantage  that  rough  usage 
of  the  pattern  may  cause  it  to  jar  loose 
from  its  fastenings*  ^ 


Mine  Ventilation, 

BY     CHAS.     KUDERERj 


Past  and  Present. 

MONONGAHELA,    PA. 


THE  subject  of  mine  ventilation 
is  a  matter  of  growing  and  vi- 
tal importance.  Mining  operations 
have  to-day  developed  into  such  a 
wonderful  magnitude  that  the  prob- 
lem now  confronting  us  is  the  proper 
means  by  which  mines  can  be  ventil- 
ated. In  the  earlier  days  of  mining 
operation  four  to  five  thousand  cubic 
feet  of  air  circulated  through  the 
workings  of  a  mine  was  considered 
sufficient.  At  the  present  day  many 
of  our  mines  require  a  circulation  of 
from  45,000  to  65.000  cubic  feet  of 
fresh  air  per  minute.  This  great  vol- 
ume of  air  must  be  generated  from  the 
atmosphere  by  powerful  positive  act- 
ing centrifugal  ventilators. 

The  earliest  type  of  mine  ventilator 
was  known  as  the  wind  cowl,  by  which 
the  pressure  of  the  wind  at  the  surface 
was  brought  to  bear  effectively  upon 


the  mine  air-ways  by  the  action  of  a 
cowl  whose  mouth  could  be  turned  to- 
ward the  wind.  This  was  naturally 
very  unreliable.  The  waterfall  was 
also  extensively  applied  at  one  time, 
but  its  application  could  only  be  made 
where  there  was  a  reliable  source  of 
water  supply  and  where  the  drainage 
of  the  mine  could  be  effected  through 
a  tunnel,  or  where  the  mine  opening 
could  be  placed  in  connection  with  the 
waterfall  outside  the  mine.  Where 
these  conditions  are  obtained,  as  is  the 
case  in  some  mountainous  districts, 
the  waterfall  is  still  in  use,  as  it  is  an- 
effective  means  of  ventilation  and  eco- 
nomical. Its  application,  however,  is. 
*  limited  to  the  ventilation  of  small 
mines. 

The  foregoing  methods  of  ventila- 
tion eventually  give  way  to  furnace 
ventilators.    The  furnace  being  placed 
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at  the  bottom  of  the  up-cast  shaft 
where  attended  and  continually  fired 
by  fael  furnished  from  the  pit,  the 
heat  issuing  from  the  furnace  ascend- 
ing into  the  up-cast  shaft,  thus  heat- 
ing the  air  therein,  causing  a  differ- 
ence in  weight  between  equal  volumes 
of  air  between  the  up-cast  and  down- 
cast shafts.  This  method,  though  ef* 
fecdve  in  ventilation,  was  dangerous 
and  at  times  unreliable^  In  case  of 
nmie  expioeions  the  fnmace  being 
placed  at  great  depths  in  the  bottom 
of  the  mine«  would  become  useless  and 
4MDgCTOQS^  setting  fire  to  the  mine. 
As  uaBosag  operations  have  progressed 
^Xtp  by  step,  better  and  more  positive 
oxtbods  of  mine  ventilation  became 
geceasaty  to  supply  the  demand  of  the 
prejcnt  age  of  modem  mining  engi- 
neering. 

The  foregoing  methods  are  to-day 
only  eacanipics  for  oomparison  and  are 
stttpssMd  by  nsodem  mechanical  force 
of  exhaust  steel  mine  ventilators.  A 
large  oumber  of  medianical  mine  ven* 
tiktors  are  patented  and  applied  to 
mine  ventilatioa  with  more  or  less  suc- 
cess, commencing  with  the  Nasmyth 
ventilator  as  early  as  1847,  ^^  ^^  ^^' 
prmed  type  of  ventilator  of  the  pres- 
ent day.  During  all  these  years  of  ex- 
perieoce  with  mechanical  ventilators 
we  have  developed  into  distinct  classes 
as  follows: 
Class  I — Ofen  Runnimg  Ventihiors. 

Disdiarging  air  from  the  wheel 
around  the  entire  drcumference  di- 
rectly into  the  atmosphere. 


Class  2 — Chs£d  Runmng  VenHlaiors, 

The  wheels  revolving  in  a  closed 
casing  and  discharging  the  air  through 
an  open  discharge  orifice. 
Class  3 — F&rce  Fans. 

Taking  the  fresh  air  ffom  the  at- 
mosphere and  forcing  it  by  compres 
sion  into  the  down  shaft  through  tbe^ 
i%T»rkiiigs  of  the  mine  and  out  into  the 
atmosphere  through  the  up-cast 
Class  4 — Exhaust  Fans, 

Ejchausing  foid  air  from  the  mine 
by  vacuum,  the  fresh  air  entering 
mine  through  the  down-cast,  passing^ 
through  the  workings  of  the  mine  and 
finally  exhausting  into  the  atmosphere 
through  the  up-cast 
Class  5 — Centrifugal  I'entilaiors, 

Having  blades  or  v^ies  set  at  right 
angles  to  the  plane  of  rotation  of  the 
wheel;  the  air  as  it  enters  the  wheel 
through  the  intakes  passes  through  the 
wheel  and  is  then  discharged  at  the 
tips  of  blades  by  centrifugal  force. 

The  most  modem  and  highly  effici- 
ent ventilators  of  the  present  day  have 
the  following  principles  embodied  in 
their  construction ; 

I — Double  intake  ventilator. 

2 — Closed  spiral  casing* 

3 — ^Deflecting  center  cone, 

4 — Blades  or  vanes  radiating  from , 
the  tips  inward  toward  center  of  wheell 
a  proper  distance,  then  diverging  into 
a  curve  tangent  to  the  throat  circle. 

5 — Reversible  force  or  exhaust. 

6 — Impelling  intake     fans    such 
have  flat  surfaces  set  at  angles  to 
of  shaft  impelling  the  air  as  it  passes 
through  the  intakes. 
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The  Valuable  Man  in  the  Shop. 


BY  GEORGE  E.   WALSH. 


'Tp  HE  modern  shop  is  essentially 
*  different  from  that  of  a  quar- 
ter of  a  century  ago,  and  the  tendency 
to  manufacture  as  cheaply  as  possible 
by  means  of  machinery  is  rapidly  abol- 
ishing hand  work,  and  the  workmen 
are  becoming  more  and  more  limited 
specialists.  The  modem  complicated 
machines  require  skilled  operators  to 
run  them,  but  their  construction  and 
repair  are  more  important  from  the 
point  of  view  of  the  shop  workers. 
There  is  a  good  deal  of  detail  work 
that  must  be  performed  by  very  accu- 
rate hands  and  eyes.  No  machinery 
can  do  this,  and  unless  the  workmen 
are  skilled  in  handling  the  file,  scraper, 
cold  chisel  and  hammer  difficulties 
must  follow, 

'  The  young  men  learning  the  trades 
to-day  are  in  danger  of  overlooking 
the  necessity  of  becoming  intimatcJy 
acquainted  with  the  handling  of  all 
sorts  of  tools.  In  the  old  shops  a  jour- 
neyman or  apprentice  had  to  be  a  good 


deal  of  '*a  jack    of    all  trades/*    He 

learned  ever>''  feature  of  the  business. 
He  probably  had  to  solve  more  knotty 
problems  in  the  course  of  a  year  than 
the  workmen  of  to-day  would  stumble 
across  in  ten  years.  In  learning  the 
trade  to-day  the  apprentice  in  a  ma- 
chine shop  depends  so  much  upon  ma- 
chinery to  do  the  accurate  detail  work 
that  he  fails  to  get  the  all-round  skill 
and  education  that  makes  him  a  most 
valuable  man  in  the  future.  The  ma- 
chinist or  tool  maker  who  can  do  ac- 
curate hand  work  is  becoming  a  rarer 
product  of  our  schools  and  shops  each 
year.  The  modern  tendency  is  not  to 
teach  him  to  handle  chisel  and  file  to 
finish  off  with  almost  the  accuracy  of 
a  machine  the  little  jobs  that  were  for- 
merly a  part  of  the  regular  shop  prac- 
tice. 

Yet  the  valuable  man  of  the  future 
shops  must  of  necessity  be  one  who 
has  had  this  drill,  and  who,  instead  of 
abandoning  good  hand  work  because 
machinery  has  come  to  his  aid,  keeps 
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up  the  old-time  practice  for  the  love 
of  it.  The  complicated  machinery  of 
to-day  Will  soon  require  expert  hand 
workers.  In  the  repair  shop  this  will 
be  particularly  true.  The  call  from 
many  of  the  large  railroad  repair  shops 
in  the  past  few  years  has  been  for  men 
of  this  character.  The  old-time  shop- 
men  who  were  taught  their  trade  so 
thoroughly  are  the  most  in  demand. 
The  very  familiarity  they  have  had 
with  the  tools  of  common  use  has 
made  them  self-reliant.  They  have 
learned  to  solve  knotty  problems  which 
the  modem  w^orker  is  apt  to  approach 
with  misgivings.  The  imagination  af- 
ter all  plays  a  part  in  shop  work.  It 
requires  one  to  see  through  the  imag- 
ination that  some  possible  trouble  in 
the  machinery  is  causing  the  break- 
down. The  man  without  any  imagi- 
nation or  training  to  look  for  the  trou- 
ble in  the  most  likely  place  is  apt  to 
find  himself  helpless  before  a  job 
which  another  could  easily  solve. 

It  is  not  true  that  all  shops  turn  out 
apprentices  and  journeymen  of  this 
character.  Some  of  the  modern  ones 
drill  their  workmen  in  all  the  detail 
hand  work  that  will  help  to  make  them 
of  value.  The  men  must  spend  some 
of  their  time  at  the  vise  with  file  and 
hammer  for  hours  at  a  stretch.  They 
are  not  finished  workmen  until  they 
can  do  as  fine  a  piece  of  labor  with  file 
or  hammer  as  machinery  could  do. 
The  man  who  can  go  down  in  the 
wheel-pit  with  chisel  and  hammer, 
and  by  tlie  light  of  a  tallow  candle 
chip  a  key  way  in  a  jack  shaft  is  worth 
more  in  an  emergency  than  a  dozen 
who  know  nothing  about  such  kind  of 
work.  The  average  workmen  of  to- 
day dislike  to  chip  away  a  slot  on  some 
line  of  shafting  where  there  is  scarcely 
room  to  swing  a  hammer.  But  such 
work  must  be  done  at  times,  and  no 
shop  can  get  along  without  men  who 
can  do  it. 

The  man  who  can  do  useful  h'and 
jobs  around  a  shop  is  thus  one  of  the 
most  valuable  and  indispensable  to- 
day. Even  if  machinery  has  displaced 
much  of  the  work  that  was  formerly 


done  by  hand,  we  cannot  afford  to  ne* 
gleet  this  side  of  the  shop  life.  The 
modern  technical  schools  have  hereto- 
fore proved  accurate  in  their  theoret- 
ical teaching,  but  this  sort  of  education 
must  be  supplemented  by  the  practical 
side.  Some  of  them  are  revising  their 
practice  in  appreciation  of  this.  In- 
stead of  simply  teaching  the  students 
how  to  handle  the  labor-saving  ma- 
chinery and  acquainting  them  with 
the  different  kinds  of  tools  and  mod- 
ern inventions,  they  are  compelling 
them  to  take  off  their  coats  and  swing 
the  hammer,  push  the  file  and  use  the 
scraper.  Unless  they  can  do  good 
hand  jobs  first,  they  are  not  consid- 
ered proficient  enough  to  go  up  to  the 
higher  work.  This  is  needful  for  the 
complete  education  of  the  modem 
shop  workers  of  all  kinds.  Employers 
are  demanding  that  they  shall  under- 
stand the  rudiments  of  their  trade  as 
well  as  the  higher  parts  of  it. 

One  of  the  most  useful  experiences 
for  a  young  man  in  the  shop  is  to  be 
put  to  the  repairing  of  intricate  ma- 
chinery. The  problem  must  first  be 
solved.  This  question  must  appeal  to 
him :  Is  is  possible  to  make  the  repair 
without  taking  the  machinery  apart 
and  shipping  the  broken  part  to  some 
distant  shop  for  repair?  Every  hour 
that  the  machine  is  out  of  order  a  big 
bill  is  running  up  against  the  owner. 
It  may  be  that  the  trouble  develops  in 
the  busy  season,  and  the  machinery 
will  lose  hundreds  of  dollars  a  day  to 
the  owner.  The  man  who  can  go 
down  into  the  machinery  and  with  a 
little  ingenuity  repair  it — even  if  it  is 
only  temporarily  until  some  new  parts 
can  be  ordered — is  worth  more  to  his 
employer  than  his  wages  would 
amount  to  in  a  year. 

It  is  not  possible  for  a  young  jour- 
neyman or  apprentice  to  do  this  with- 
out considerable  experience  and  a 
training  which  makes  him  self-reliant 
and  ingenious.  If  his  shop  practice  has 
been  limited  to  the  simple  work  of 
manipulating  machines  and  doing  all 
kinds  of  work  with  labor-saving  tools, 
he  will  not  be  of  much  use  in  an  emcr- 
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gency.  He  lacks  the  skill  and  training 
which  is  the  best  background  for  a 
shop  or  theoretical  education. 

The  high-priced  men  in  all  the 
trades  are  those  who  are  called  upon 
to  do  the  unusual  things,  and  who  can 
be  trusted  to  accomplish  the  results  de- 
sired. The  trades  are  full  of  young 
and  old  men  who  can  do  ordinary 
skilled  work  in  an  ordinary  way;  but 
there  are  few  in  our  shops  who  can  ac- 
complish  the  unusual.  In  no  depart- 
ment of  work  are  there  more  unusual 
jobs  turning  up  than  in  mechanics, 
machinery,  and  the  repairing  depart- 
ment  of  the  large  mills  and  factories. 
To  meet  these  calls  the  worker  must 
be  something  more  than  ordinary.  The 
training  for  the  work  must  be  thor- 
ough, and  from  the  ground  up.  For- 
tunate indeed  is  one  if  he  is  brought 
up  in  a  shop  where  the  foreman  is  one 
who  appreciates  the  practical  value  of 
old-fashioned  as  well  as  modern  train- 
ing. 

Recently  it  was  found  necessary  by 
a  prominent  railroad  to  send  a  crew  of 
workmen  to  repair  a  wrecked  travel- 
ing car,  which  the  company  used  for 
emergencies  along  the  line  of  their 
travel.  When  the  workmen  reached 
the  place  of  trouble,  they  found  them- 
selves a  thousand  miles  away  from  any 
repair  shop  of  the  company.  The  wreck 
had  been  more  disastrous  than  they 
supposed.  The  men  did  not  have  all 
the  tools  they  were  accustomed  to  work 
with.  It  looked  for  a  time  as  if  the 
traffic  of  the  road  would  have  to  be 
held  up  indefinitely  until  the  proper 
tools  could  be  sent  for.  This  would 
cost  the  road  hundreds  of  dollars,  and 
completely  interrupt  traffic  along  the 
whole  system.  The  assistant  foreman 
of  the  crew  was  an  old-time  shop* 
trained  workman,  and  while  the  **new'* 
men  were  giving  up  the  job  until  they 
could  get  the  necessary  tools  he  started 
a  temporar}'  blacksmith  shop  and 
forge  on  the  place,  and  within  a  few 
hours  had  shaped  and  prepared  crude, 
hut  effective,  tools  to  work  with.  In 
less  than  half  a  day  the  men  were  able 
to  begin  operations  and  the  wreck  was 


removed. 

The  workmen  today  are  not  per- 
mitted in  shops  to  go  beyond  the 
draftsman's  designs.  These  designs 
are  supposed  to  be  executed  with  all 
care,  and  they  are  absolutely  correct, 
according  to  mathematical"  measure- 
ments and  drawings,  and  the  workmen 
are  supposed  to  follow  them  implicitly. 
This  habit  has  resulted  a  good  deal 
in  the  training  of  workmen  to  depend 
entirely  upon  design  and  certain  ma- 
chine tools.  They  do  nothing  of  their 
ow^n  initiative.  They  become  slaves  to 
a  necessary  condition  that  in  time  de- 
stroys original  workmanship.  The 
drawing  is  official,  and  supreme,  and 
the  workman  who  fails  to  follow  it 
must  be  held  responsible  for  errors.  It 
is  sometimes  a  question  whether  the 
workman  should  not  study  something 
more  than  the  mere  work  of  following 
and  executing  designs.  Many  a  piece 
of  work  could  be  saved  if  the  workmen 
understood  something  more  than  the 
dull  routine  of  cutting  according  to 
Ijne.  It  hurts  no  man  to  make  a  study 
of  a  design  so  that  he  has  an  intelli- 
gent appreciation  of  its  meaning.  The 
danger  of  interfering  with  its  execu- 
tion through  a  self-important  knowl- 
edge, which  leads  some  to  assume  they 
know  it  all,  is  offset  by  the  fact  that 
the  most  intelligent  workmen  always 
do  better  work,  and  accomplish  more 
in  the  end  in  nearly  every  shop.  When 
a  man  takes  an  interest  in  a  piece  of 
work  he  is  sure  to  accomplish  more 
than  another  who  cuts  according  to  line 
with  no  interest  whatever  in  what  he 
is  doing. 

There  is  a  middle  ground  where  the 
workmen  in  the  shop  and  the  drafts- 
men should  meet.  W^ithout  assuming 
to  trench  upon  each  other's  field,  they 
should  have  sufficient  knowledge  of 
each  other's  duties  to  be  able'to  appre- 
ciate their  difficulties  and  shortcom- 
ings. The  draftsman*s  training  is  not 
complete  until  he  knows  something  of 
the  work  that  the  men  in  the  shop  are 
called  upon  to  do  in  executing  his  de- 
signs, for  this  knowledge  will  often  en- 
able him  to  save  time  and  monev  for 
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his  employers.  The  drafting-room  la- 
bor is  necessarily  high-priced,  hot  iv^ 
cost  is  more  largely  determined  by  the 
ability  of  the  draftsman  than  anything 
else.  A  high-salaried  draftsman  is 
often  the  cheapest  in  the  end.  His 
work  is  not  only  surer  and  truer,  but 
he  knows  how  to  design  so  that  the 
least  amount  of  labor  and  material  will 
be  required  to  execute  the  drawing 
when  turned  over  to  the  workmen  in 
the  shop.  This  indirect  saving  may 
appear  sometimes  to  employers  as  of 
a  negligible  quantity,  but  it  is  not  so 
in  large  shops.  It  amounts  to  the  cost 
of  more  than  the  salaries  of  several 
draftsmen  in  the  long  run. 

No  draftsman  can  do  this  sort  of 
work  satisfactorily  unless  he  has  a 
good  working  knowledge  of  the  shop 
methods  obser\'ed,  and  of  the  men  and 
tools  employed.  He  must  know  that 
his  drawings  are  for  the  purpose  of 
absolutely  gliding  the  men,  and  that 
they  must  first  be  perfect  in  every  line. 
There  is  no  guess-work,  or  loopholes 
for  errors.  Positiveness  of  detail  lines 
must  be  a  part  of  his  stock  in  trade. 
A  familiarity  with  shop  practice  brings 
him  in  closer  touch  with  his  work,  and 
he  is  enabled  to  design  with  more  free* 
dom»  and  witli  a  surer  knowledge  that 
he  will  save  money  to  hrs  employers. 

Now  in  the  same  way  the  workmen 
in  the  i^hop  who  knows  somethiujE^  of 
the  draftsman's  art  and  skill  wiil  be 
able  to  appreciate  better  the  require- 
ments of  his  own  trade,  A  healthy  in- 
terest taken  in  his  work  will  be  stimu- 
lated. He  will  learn  to  appreciate  a 
good  piece  of  draftsmanship^  and  to 
recognize  a  poor  and  clumsily  drawn 
one.  In  the  latter  he  will  naturally 
look  for  mistakes,  and  probably  be  on 
his  guard  so  that  in  the  end  he  may 
save  costly  mistakes  to  the  firm. 

It  is  not  advocated  that  shop  work- 
ers should  take  a  course  in  draftsman- 
ship— although  this  would  not  hurt 
them — but  it  is  recommended  that  they 
should  make  a  more  thorough  and 
complete  study  of  the  different  lines  of 
work  touching  upon  their  specialty. 
They  require,  first,  a  good  training  in 


all  the  different  uses  of  tools,  and  then 
a  knowledge  how  to  manipulate  the 
ordinary  ones  that  are  being  discarded 
in  many  shops  through  the  invention 
of  machinery.  They  should  know  how 
to  repair  and  keep  in  order  the  tools 
and  machines  intrusted  to  them.  Sec- 
ond, they  should  take  such  a  lively  in- 
terest in  their  work  that  they  cannot 
rest  content  until  they  know  something 
about  designing  and  the  work  of  draft- 
ing as  it  is  carried  on  in  the  best  shops. 
This  knowledge  can  be  acquired  with 
a  little  extra  study  and  work  in  almost 
any  shop»  or  at  least  from  books  or 
papers  at  home.  Third,  the  ambitious 
workman  in  the  shop  should  make  it 
a  study  to  improve  his  mind  and  in- 
vention by  experiments  with  ma- 
chinery and  tools.  Place  a  few  prob- 
lems before  the  mind,  and  work  them 
out  on  paper.  What  would  one  do  if 
this  or  that  part  of  an  intricate  ma- 
chine should  break  or  get  out  of  or- 
der? If  a  steam  engine  or  electrical 
dynamo  should  suddenly  stop  running 
without  any  apparent  cause  where 
would  one  look  for  the  trouble?  It  is 
possible  for  one  to  put  such  questions 
before  the  mind  for  sokition  so  that 
in  time  he  would  be  prepared  for  many 
emergencies  in  the  shop  or  mill. 

The  modern  tendency  to  specialism 
hurts  the  individual  if  he  is  content  to 
master  simply  the  details  of  his  own 
chosen  line.  H  he  cannot  carry  his  en- 
thusiasm and  interest  in  his  work  be- 
yond his  own  immediate  field  of  opera- 
tion he  cannot  prove  the  valuable  man 
of  the  shop  which  every  foreman  and 
employer  are  constantly  on  the  lookout 
for.  He  must  prove  his  worth  by  his 
studies  and  efforts.  Some  workmen 
wtihout  any  theoretical  knowledge  of 
other  fields  of  work  will  show  such  in- 
terest in  their  endeavors  that  they  will 
pick  up  in  the  shop  by  actual  experi- 
ence a  complete  working  knowledge  of 
other  specialties  that  bear  directly  or 
indirectly  upon  theirs.  They  find  that 
this  extended  experience  always  helps, 
It  helps  them  to  do  their  work  more 
intelligently,  and  some  day  there  comes 
an  opportunity  to  prove  their  value  as 


■ 
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a  man  of  ideas  and  reliance. 

It  should  be  assumed  tliat  every 
workman  in  a  shop  is  ambitious  to  bet- 
ter his  condition,  and  to  make  his  ser- 
vices of  more  worth  to  himself  and  his 
employer.  This  is  particularly  true  of 
the  young  workman.  He  can  accom- 
plish this  only  along  the  lines  suggest- 
ed* He  must  make  his  work  perfect, 
so  far  as  human  skill  can  do  it,  and 
then  show  a  mind  broad  enough  to 
grasp  something  more  than  the  details 


of  his  daily  routine  jobs.  He  may  watt 
years  before  this  acquired  skill  comes 
into  use,  but  if  he  waits  half  a  Hfe  time 
the  pleasure  derived  from  knowing  is 
worth  all  the  effort.  American  shop 
workers  are  the  most  intelligent  in  the 
world ;  but  there  is  still  room  for  ad- 
vancement. Otherwise  the  American 
youth  would  be  robbed  of  the  natural 
incentive  to  do  better  work  than  his 
companions,  which  is  the  zest  and  life 
of  existence. 


To  Describe  a  Circle  Tancent  to  three  given  Circles. 

H,    MACDONALD. 

SEND     you     this  geometrical     whom  could  work  it  out 


you 

construction;  it  is  one  which 
I  came  across  in  gearing, 

I  have  never  seen  it  in  any  geome- 
try or  book  of  geometrical  construc- 


Jk 


ff 


tions,  and  it  is  original  with  me,  for 
I  worked  many  hours  to  get  it. 

I  have  given  it  to  many  engineers, 
draftsmen     and    students,     none    of 


PROBLEM. — To  describe  a  circle 
tangent  to  three  given  circles  whose 
diameters  are  different, 

SOLUTION,— Let  ^,  fl  and  C  be 
the  centers  of  the  three  given  circles, 
whose  diameters  are  different.  With 
fi  as  a  center  and  a  radius  of  about 
one  half  the  distance  AB,  strike  the 
arc  AL  With  A  as  a  center  and  a  ra- 
dius of  Ay  plus  the  distance  ay*,  strike 
the  arc  N,  cutting  are  M  at  <r. 

With  C  as  a  center  and  a  radius  of 
Cy*  plus  the  di^^ance  ay',  strike  the  arc 
0,  cutting  arc  M  at  d. 

Bisect  angle  edg  to  get  point  /  and 
draw  line  fd. 

Bisect  angle  hci  to  get  point  /  and 
draw  line  cj. 

The  intersection  of  lines  fd  and  c/ 
is  point  D,  which  is  the  center  of  the 
required  circle. 


Forged  Steel  Flanges. 

1      IKE  everything  else  a  boiler  is  details  in  a  boiler  or  tank  equally  good 

*^^     apt  to  be  judged  by  the  first  or  strong  might  lead  to  its  rejection. 

impression  its  appearance  creates.  Purchasers    of    boilers  will  testify 

A  boiler  or  tank  with  neatly  calked  that  altogether  too  large  a  percentage 

scams,  well  set     rivets     and     sightly  of  cast  flanges  crack  during  shipment 

flanges  finds  ready  favor  with  the  cus-  or  setting  of  boilers,  and  any  experi- 

tomer,  where  the  slighting  of    these  enced  boilermaker  will    also  say  that 
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on  an  average  one  cast  flange  in  ten 
crack  when  the  last  rivet  is  put  in,  in 
securing  it  to  the  boiler. 

A  reinforcement  of  the  hole  must 


place**  for  rust  and  scale. 

With  the  improved  type  of  flangei, 
the  Ryerson  Forged  Steel  Flanges — 
a  full  deep  thread  running  flush  with 


be  made  so  that  in  the  case  of  a  pipe  boltom  is  ob- 

the  threads  may  be  of  a  number  to  in-  taiued,     due 

sure  a  tight  joint,  so  a  piece  of  boiler  to  the  extra 

plate  is  often  shaped  and  riveted  on.  high  neck. 


'Tressed*'  flanges  made  from  boiler 
plate  are  weakest  where  the  strain  is 
greatest — at  the  foot  of  the  hub,  be- 
cause in  pressing  the  flanges  the  metal 
is  drawn  thinnest  at  the  right  angle 
turn.  Worse  still  in  the  pressed 
flange  it  is  possible  to  cut  only  three 


A  square  sharp  corner  at  the  base 
of  the  thread  is  also  secured  and  the 
danger  of  corrosion  of  flange  and 
shell  that  takes  place  under  the  dead 
portion  of  a  pressed  steel  plate  flange 
is  avoided. 

The  Ryerson  Flange     is    made  of 


or  four  full  threads,  owing  to  the  wid- 
ening of  the  inside  diameter  due  to 
the  sweep  or  curve  that  is  an  una- 
voidable defect  of  every  pressed 
flange  and  which  leaves  a  "hatching 


homogeneous  soft  steel  of  60,000  lbs, 
tensile  strength,  tough  enough  to 
withstand  the  greatest  strain,  but  suf- 
ficiently elastic  to  conform  to  anv 
slight  inequality  of  the  shell. 


16 
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A  comparison  of  the  forged  and 
cast  flanges  is  made  in  the  following 
table, 

TAIiLE 


SlitPlpi 

OLimeter 

Thickness 

EiiulvalQnl 
ToCASt  Irtfi 

Noliet 

ltioh«t 

lnelMt 

(nchet 

1  inch 

6  inch 

A  inch 

1}  inch 

1 

d 

A 

1 

n 

H 

A 

1 

li 

7 

1 

2 

S 

2 

n 

8J 

t 

2 

a 

9 

2 

^ 

n 

A 

2 

4 

10 

A 

2 

41 

lOi 

2 

5 

11 

2 

6 

12 

2 

7 

14 

2 

8 

15 

Si 
2 

9 

16 

10 

17J 

2 

12 

20 

1 

2 

Forged  steel  flanges  may  be  se- 
cured either  flat  or  bent  to  any  sweep 
or  shell  from  i8  to  72  inches,  and  spe- 


cial flanges  can  be  made    to  suit  re- 
quirements. 

Much     of    the  same  attention  will 
have  to  be  given  to  rivet  spacing  for 


a  forged  flange  as  for  a  steel  plate  of 
the  same  thickness. 

The  edges  are  lathe  finished  and 
beveled  for  calking  and  a  tight  fit 
easily  secured. 


Cast  iron  flanges  crack  easily  while  Forged  flanges  can  be  mashed  into  any 
shape  without  breaking. 

NOTE— We  an;  indebted  to  Josph  P.  Rycrson  &  Sou,  Milwaukee  Ave..  Chicago,  111, 
for  liluatralions  and  table. 


The  Correspondent  Student  as  an  Inventor. 
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N  all  technical  schools  that 
carry  on  instruction  by  corre- 
spondence the  facility  have  discovered 
that  many  of  the  students,  after  they 
have  attained  an  educated  knowledge 
of  their  work,  are  very  successful 
along  the  line  of  invention.  At  first 
thought  it  might  seem  somewhat 
strange  that  a  man  who,  for  fifteen  or 
twenty  years,  has  been  no  more  than  a 
fireman  or  a  machinist*  should  sud- 
denly branch  out  as  an  inventor.  A 
thoughtful  consideration  of  the  condi- 
tions, however,  will  quickly  change 
that  view.  The  man  has  had  fifteen 
years  of  practical  experience  in  the 
machine  shop.  He  knows  by  actual 
handling,  day  after  day,  the  weak 
point  in  a  certain  machine.  He  cannot 
help  thinking  about  it»  because  he  is 
brought  face  to  face  with  the  machine 
every  working  day ;  but  knowing  noth- 
ing of  the  scientific  principle  upon 
which  the  machine  is  based,  he  is  un- 
able  to  reason  out  an  improvement. 
Suppose  the  man  takes  up  the  study 
of  mechanical  engineering  by  corres- 
pondence. His  background  of  practi- 
cal  experience  is  of  inestimable  value 
in  his  studies.  As  he  goes  on,  he  be- 
gins to  see  the  cause  of  the  weak  point 
in  the  piece  of  machinery,  and  natur- 
ally he  'starts  to  work  to  overcome  it. 
One  thing  leads  to  another,  and  the 
probabilities  are  that  he  invents  some 
useful  improvement  that  increases  the 
working  capacity  of  the  machine. 

In  the  experience  of  the  students  of 
the  American  School  of  Correspond- 
ence this  has  occurred  over  and  over 
again.  One  pertinent  example  of  the 
foregoing  is  the  recent  invention  of  an 


automatic  stoker  by  George  F,  Tink- 
ham.  Tinkham  was  born  in  Middle- 
boro,  Mass.,  and  when  a  boy  of  eleven 
left  school  and  started  work  (his  fa- 
ther was  serving  in  the  Civil  War). 
At  twenty  he  enhsted  in  the  United 
States  army  and  saw  active  service  in 
several  Indian  campaigns  in  the 
Northwest.  From  then  on  to  1887  he 
worked  as  a  fireman  and  assistant  en- 
gineer in  diflFercnt  plants  in  Iowa.  The 
result  of  his  experience  as  a  fireman 
was  the  developing  of  an  idea  for  in- 
creasing the  capacity  of  boilers  and 
consuming  smoke, — an  idea  which, 
during  his  correspondence  course, 
took  practical  form  in  a  patent  auto- 
matic smoker. 

The  plant  in  Cleveland.  Ohio,  of 
which  Mr.  Tinkham  is  now  engineer, 
has  two  boilers  equipped  with  his  de- 
vice. It  is  seldom  that  there  is  even  a 
trace  of  smoke  issuing  from  the  chim- 
neys. Moreover,  careful  tests  have 
shown  that  his  device  largely  increases 
the  capacity  of  the  plant,  as  the  boilers, 
which  are  rated  at  only  146  H.  P.,  de- 
velop by  actual  test  241  H.  P,,  an  in- 
crease of  about  45  per  cent. 

Mr.  Tinkham  had  few  opportuni- 
ties for  obtaining  an  education.  He 
ceased  attending  school  at  the  age  of 
eleven,  and  for  thirty-seven  years 
found  little  time  for  study.  In  Sep- 
tember, 1900,  he  began  a  stationary 
engineering  course  in  the  American 
School  of  Correspondence.  The 
knowledge  derived  from  his  studies 
has  been  of  great  practical  value  to 
him  in  his  work.  His  chief  regret  is 
that  he  could  not  have  had  this  op- 
portunity earlier  in  life. 


i 


No  more  striking  way  of  handling  a 
fortune  has  been  discovered  than  Mr, 
Gordon  McKay *s  bequest  of  $4,000,- 
000  to  Hanard  colloge  for  science, 
while  his  sons  receive  $100  a  year, 
with  perhaps  a  little  more  in  the  fu* 
ture.  He  has  thrown  into  relief  the 
importance  of  scientific  stndy  in  our 
day,  and  be  has  put  into  active  prac* 
tice  ideas  which  are  ostensibly  held  by 
Mr.  Andrew  Came^e  and  other  crit- 
ics of  wealth.  In  judging  such  be- 
quests the  general  world  must  leave 
out  any  personal  details  which  might 
contribtfte  to  the  result,  as  it  knows 
nothing  of  the  family  relations  or  the 
natnres  of  the  boys.  The  interesting 
qtiestion  is  00  the  principle  involved. 
We  are  inclined  to  think  that  Mr.  Mc- 
Kay's act,  if  it  represents  a  principle, 
will  seem  extreme  to  the  majority  of 
liberal  minded  Americans,  To  have 
left  $3,000,000  to  Harvard  and  divided 
$1,000,000  among  his  sons  would  have 
been  liberal  to  science,  and  would  have 


given  the  bo}'s  a  better  chance  in  the 
world,  if  they  are  made  of  good  ma- 
terial wisely  directed.  If  a  youth 
not  able  to  use  a  favorable  pecuniary 
start  to  advantage,  there  must  be 
something  wrong  in  his  nature,  or. 
what  is  more  likely,  in  his  bringing 
up.  The  worship  of  the  self-made 
man,  which  was  rife  a  generation  ago, 
has  disappeared,  and  the  principles 
which  maJcc  it  well  for  a  boy  to  have 
money  spent  upon  his  education  also 
make  it  well  for  him  to  have  the  ad- 
vantage  of  some  money  in  beginning 
independent  life,  provided  he  is  strong 
enough  to  use  it  to  enlarge  his  oppor- 
tunities instead  of  diminishing  his  re- 
sponsibilities. Nevertheless,  althouerh 
that  truth  can  hardly  be  denied,  the 
general  influence  of  a  will  like  Mr, 
McKay's  is  good,  in  as  far  as  it  raises 
the  banner  of  public  spirit  and  intel- 
lectual ardor  against  the  too  rampant 
spirit  of  private  wealth. — Collier's 
Weeklv. 


Candle-Power  of  Incandescent  Lamps. 

By  H.  B.  White. 


r 
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TT  may  be  interesting  to  the  read- 

^  ers  of  this  magazine  to  learn  just 
how  the  candle-power  of  incandescent 
electric  lamps  is  determined. 

In  the  first  place  I  will  state  that 
the  candle  power  is  the  number  of 
standard  candles  that  would  produce  a 
light  of  equal  brilliancy.  A  %  in.  sper- 
maceti candle  is  considered  the  stand- 
ard unit  in  general  use. 

The  illumination  of  a  candle  at  a  dis- 
tance  of  l  ft  is  called  a  candle  ft,  and 
is  considered  a  good  light  to  read  by. 

Moonlight  is  equal  to  .025  candle  ft. 
An  instrument  called  a  photometer  is 
used  to  measure  the  candle-power  of 
incandescent  lamps. 


arc  provided  with  a  scale  (e)  by  which 
means  the  position  of  the  screen  (s)  is 
determined. 

The  screen  is  a  small  sliding  frame 
in  which  is  inclosed  a  piece  of  paper. 

There  is  a  spot  on  this  paper  (usual- 
ly a  grease  spot)  that  is  more  translu- 
cent than  the  surrounding  part.  On 
each  side  of  the  paper  is  placed  a  small 
mirror  (m),  so  inclined  that  the  spot 
on  the  paper  is  visible  from  above 
through  a  horizontal  slit  in  the  tubes. 
In  making  the  test  the  room  is  darken- 
ed and  the  screen  is  adjusted  along  the 
tube  until  the  spot  on  the  screen  disap- 
pears. This  shows  that  the  candle  light 
and  the  electric  light  have  the  same  ef- 


There  are  several  forms  of  these  in- 
struments, but  they  all  involve  the 
same  general  principle. 

We  will  consider  the  one  known  as 
"Bunsen's  photometer"  shown  in  our 
sketch. 

(A-B)  represents  a  box  having  the 
inside  walls  coated  w^ith  a  non-reflect- 
ing paint  and  made  in  two  sections  as 
shown,  (L)  is  the  lamp  to  be  tested, 
while  the  candle  is  shown  at  (c).  The 
horizontal  tubes  (T  T)  project  from 
the  sides  of  each  section  of  the  box  and 


feet  on  the  screen.  If  the  screen  was 
half  way  between  the  candle  and  the 
electric  light  they  would  be  identical,  i. 
e.  L  C.  P.  but  the  adjustment  would  be 
quite  different  with  a  IG  C  P  lamp. 

The  following  rule  is  the  base  of  all 
calculation.  The  intensity  of  light  re- 
ceived by  an  object  varies  inversely  as 
the  square  of  its  distance  from  the 
source. 

Thus— If  a  light  of  16  C.  R  intensi- 
ty is  4  ft.  from  an  object  and  is 
changed  to  a  distance  of  8  ft,  the  in- 


i 


tensity  will  be  J4  ol  i6  or  4  C,  P. 

Here  is  the  formulas. 

Let    1— lamp  to  be  tested. 

Let  d— distance  from  lamp  tested  to 
screen. 

Let  D^^distance  from  candle  to 
screen, 

d2 

The  C.  P.  of  lamp  then  is  1^ 

D2 

Example:  If  a  photometer  screen 
shows  a  distance  of  20"  from  lamp  to 
screen  and  2"  from  candle  to  screen 
what  is  the  C.  P.? 

d=2o" 

D=  2*' then 


1  = 


20X^0 


400 


=100  C.  p.  (ans.) 


,    2Xa  4 

or  say  d  =  16  and  D  =  4  then, 
16X16  256 

1  = =    ^=i6C.  P*(ansJ 

4X4  61 

The  photometer  here  considered  is 
the  one  mostly  used  in  the  manufac- 


ture  of  incandescent  lamps.  After  the 
filiament  is  placed  in  lamp  it  is  desired 
to  know  the  voltage  that  will  be  prop- 
er to  use  for  its  economical  operation. 

It  is  determined  by  placing  a  lamp  of 
known  C.  P.  in  the  photometer  in  place 
of  the  candle.  This  lamp  is  supplied 
with  the  exact  voltage  to  bring  it  to 
the  required  C.  P. 

The  screen  is  placed  midway  be- 
tween the  sample  lamp  and  the  lamp 
tested. 

The  latter  is  connected  in  series  with 
the  source  of  power  and  a  rheostat 
while  a  voltmeter  is  in  shunt  circuit. 

The  rheostat  is  then  adjusted  to 
bring  the  light  to  such  luminous  inten- 
sity that  the  paper  diaphragm  of  the 
screen  shows  equal  brilliancy  on  entire 
surface. 

The  reading  of  the  voltmeter  will 
then  show  the  proper  voltage  required 
for  the  lamp. 


A  Novel  Valve  Mechanism. 


THE  accompanying  illustrations 
from  The  Practical  Engineer 
show  a  very  unique  valve  reversing 
mechanism  for  steam  engines.  The 
strongest  point  of  the  arrangement  is 
the  doing  away  with  the  usual  eccentric 
rod.  and  associated  parts  by  the  sub- 


therefrom.  Thus  any  possibility  of 
an  unbalanced  stroke  is  overcome  and 
the  use  of  cylinder  cocks  entirely  ob- 
viated. 

A  further  object  is  to  provide  a  sim- 
ple reversing  mechanism*  in  which  the 
elements  are    held,    locked    firmly    in 


stitution  of  rotary  devices  and  trans- 
mitting gearing  adapted  to  drive  the 
valves  so  as  to  admit  the  steam  equally 
to  opposite  ends  of  the  cylinder  alter- 
nately ;  and  to  exhaust  in  like  manner 


their  adjusted  position,  so  that  the  lead 
can  be  reversed  by  a  simple  movement 
of  the  lever. 

The  same  numerals  of  reference  de- 
note like  and  corresponding  parts  in 
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.each  of  the  several  figures  of  drawing 
— 5  designates  the  cylinder,  6  the  feed 
chamber,  to  which  the  steam  is  sup- 
plied by  pipe,  8  is  the  inlet  parts,  lo  is 


3 


Fig.  2. 
a  revolvable  inlet  valve,  having  a  single 
transverse  passage,  ii,  I2  valve  spin- 


dle, 15  stuffing  box,  14  is  a  lead  on 
feed  chamber  6,  which  can  be  removed 
for  purpose  of  taking  out  the  valves, 
IS»  15,  are  exhaust  parts,  16,  17,  are 
exhaust  valves  with  intersecting  pas- 
sages see  (figure  2). 

It  will  be  seen  that  the  valve  10  trav- 
els at  half  rate  of  the  engine  and  valve 
I5»  IS>  at  quarter  rate  of  the  engine. 

It  can  also  be  made  as  an  expansion 
cut-off  by  the  size  of  inlet  part  II. 

The  wear  on  the  valves  will  be 
greatly  reduced  by  their  having  such 
slow  motion,  and  by  the  way  in  which 
they  are  placed  the  back  pressure  will 
also  be  greatly  reduced.  The  reverse 
is  also  so  simple  that  it  will  be  under- 
stood without  explanation. 


To  Lay  Out  Arcs  and  Lines. 


To  Lay  out  a  line  equal  to  a  given 
arc,  draw  the  chord  A — B,  Fig  i.  and 
extend  it  and  make  B — C  =1-2  A — B. 

With  C  as  a  center  and  a  radius  of 
C— A  strike  line  at  E,  then  E— B  is 
approximately  equal  to  arc  A — B. 

To  lay  out  an  arc  equal  to  a  straight 
line,  devide  A — B  Fig.  2.  into  four 
parts  and  with  C  as  a  center  (CB=i-2 
AB)  and  radius  C — A  strike  arc  at  D, 
then  B — D  is  approximately  equal  to 
AB. 


Now  is  the  \ 
scribe  to  The 


time  to  sub- 
Draftsman, 


rie  1 . 
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The  Use  of  the  Mirror  for  Illuminating  Dark  Corn  res. 


HERE  are  in  archi- 
tectural design  many 
things  that  tend  to 
worry  the  drafts- 
man, and  the  build- 
er, too»  and  one  is  to 
avoid  dark  comers. 
To  arrange  all  the  rooms  to  receive 
outside  light  is  quite  a  task  and  the 


gle.  each  being  45*'  with  the  wall. 

It  is  a  principle  of  optics  that  a  ray 
of  light  is  reflected  at  the  same  angle 
from  the  surface  of  a  flat  reflector  as 
the  angle  at  which  it  comes  on,  that  is, 
the  angle  of  incident  is  equal  to  the 
angle  of  reflection. 

The  light  coming  in  at  right  angles 
to  the  wall  is  at  an  angle  of  45**  -with 
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entrance  to  these  rooms  must  *be 
made  somewhere,  to  be  sure,  but  not 
to  take  too  much  light  of  the  rooms, 
A  certain  apartment  house  has  two 
suites  of  rooms  entered  from  a  center 
haU,  but  the  arrangement  made  a  dark 
place  at  the  doors.  Some  distance 
down  the  hall  was  an  alcove  with  two 
nice  large  windows  on  the  wall  oppo- 
site those  windows  were  placed  two 
mirrors,  back  to  back,  set  at  an  an- 


the  glass,  and  since  it  passes  off  at  the 
same  angle,  it  would  be  then  parallel 
with  the  wall  and  be  cast  into  the 
dark  comer  at  A, 

On  a  clear  bright  day,  the  part  at 
A  is  wxll  illuminated  and  that  to  the 
left  would  be  much  helped,  too. 

Mirrors  24  inches  wnde  and  3  feet 
long  will  give  fine  results  in  a  hall  of 
6  feet  in  width  and  20  feet  from  mir- 
ror to  dark  spot. 


Building  Const  r  yet  ion. 

CoaUnued  from  page  296  the  December  Issue. 


THESE  articles  on  forces  ap- 
plied to  structures  go  a  very 
short  way,  but  they  go  far  enough  for 
the  needs  of  a  practical  man,  who,  if 
he  is  curious  in  this  direction  and  has 
a  taste  for  mathematics,  may  go  as 
much  further  as  he  likes.  In  my  en- 
deavor to  be  practical  I  have  written 
from  my  own  experience  of  the  kind 
of  calculations  which  arise  in  ordinary 
office  work.  The  subject  is  a  depart- 
ment of  mechanics,  I  have  tried  to 
pick  out,  without  anv  show  of  want  of 
sequence  or  incompleteness,  the  ques- 
tions which  arise  in  building  construc- 
tion. The  student  may  reasonably 
assume  that  if  he  studies  these  articles 
aiid  understands  them  he  will  be  prc- 
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pared  to  dcil  qnantitativclv  with  any 
strength  question,  moderately  deter- 
minate, likely  tu  arise  in  building  prac- 
tice. It  is  surely  of  advantage  to  have 
the  essential  things  selected  and  put  in 
concise  order.  We  know  that  the 
pendulum  of  a  clock  does  not  fulfil  all 


the  conditions  of  a  **simple  pendu- 
lum," but  it  keeps  time  with  efficient 
accuracy  for  practical  purposes.  We 
know  that  no  two  separate  pounds  of 
sugar  weighed  out  to  customers  by  a 
grocer  are  of  exactly  the  same  weight, 
and  that  no  two  separately  cut  yards 
of  cloth  sold  by  a  draper  are  of  the 
same  length,  but  the  weights  and 
lengths  are  practically  correct.  It  is 
not  sought  to  be  conveyed  that  any 
carelessness  of  estimate  or  measure^ 
ment  is  pardonable;  this  is  not  so. 
The  test  of  accuracy  in  a  clock's  pend- 
ulum is  that  the  clock  will  keep  time; 
of  the  grocer's  and  draper's  accuracy, 
that  their  customers  reweigh  and  rc- 
measore  and  are  satisfied,  and  that  the 
quantities  sold  agree  in  their  totals 
with  the  quantities  which  the  grocer 
and  draper  bought  wholesale.  A  con- 
structor must  design  safely  and  econ- 
omically. 

The  few  principles  which  have  be^n 
illustrated  and  dealt  with  arc  of  very 
frequent  application  in  very  different 
ways,  but  the  student  must  not  for  a 
moment  think  that  they  are  restricted 
to  the  cases  given.  For  example, 
some  of  the  considerations  in  connec- 
tion with  beams  fixed  at  one  end  apply 
to  a  pillar  to  which  a  heavy  gate  is 
hung,  or  to  a  wall  or  chimney  in  a 
wind.  The  question  of  distribution 
of  pressure  between  surfaces  which 
has  been  considered  in  reference  to 
arch  voussoirs,  and  again  the  same 
principle  in  connection  with  the  con- 
sideration of  the  center  of  pressure  at 
cross-sections  of  struts,  is  one  of  very 
wide  application.  But  it  is  not  neces- 
sary to  multiply  instances. 

These  few  words  must  not  be  taken 
as  any  "farewell  address'*  to  force  cal- 
culations. On  the  contrary,  the  stu- 
dent has  been  introduced  to  principles 
which  it  is  to  be  hoped  will  remain  in 
his  mind  for  ever>^day  application  and 
extension.  It  is  to  be  feared  that 
building  students  have    not    hitherto 
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had  their  attention  sufficiently  directed 
to  this  funndantentai  part  of  their 
work. 

HOUSE  BUILDlNa 

54.  There  is  no  human  construction 
that  does  not  exhibit  care  and  careless* 
ness,  wisdom  and  lack  of  wisdom;  and 
it  is  the  business  of  the  student  to  see 
both  sides  and    to  profit  by    what  he 
sees.     The  simplest  kind  of  house  or 
shelter  is  probably  the  piece  of  bark 
with  which    the    Tierra    del    Fuegan 
shields  himself  from  the  cold  wind  as 
he     moves     about.     The    Australian 
blackfellow  sets    up    three    pieces    of 
bark  to  shelter  his  head  and  shoulders 
when  he  sleeps.     We  are  aware  that 
we  skip  a  large  number  of  terms  in 
our  advancing  series  when  we  take  a 
Connemara    cabin    (Fig.  76)    as    our 
starting  point  for  the  study  of  house 
building.     We  are  further  discrimin- 
ating, 'because  our  Connemara  cabin  is 
a  specially  good  erample  and  we  shall 
find  admirable  construction  points  in 
it.    The  builder  of  this  cabin  has  as 
good  grounds  for  pride  in  his  work  as 
the  builder  of  many  more  pretentious 
houses.     In  judging  a  man's,  work  we 
must  take  account  of  all  the  circum- 
stances.    This  single-roomed  house  to 
shelter  the  Connemara  peasant  and  his 
live-stock  is  what  he  can  afford,  and  it 
must  be  made  of  such  materials  as  he 
has  at  hand.     In  some  places  he  can- 
not get  lime  within  miles  of  his  house. 
and  so  he  must  build  with  very  little 
lime.     The    walls     are    dry-built     of 
granite  (in  the  house  shown)  and  the 
inside  is  pointed  and  rough-plastered 
with  mortar;  when  it  can  be  afforded 
the  outside  is  also  pointed,  and  when 
this  is  done  the  house  is  fairly  warm 
and  comfortable^ — warmer  than  a  sol- 
idly mortar-built  house  because  the  air 
enclosed  in  the  dry  walls  is  a  non-con- 
ductor.    The  house  has  two  doors,  as 
some  people  think  (and,  indeed,  as  the 
people  who  live  in  the  house  will  tell 
you),  so  as  to  use  either  side  for  en- 
trance when  it  happens  to  be  the  lee 
side.     There  is  something  in  this,  be- 
cause if  you  observe  the  window  you 


will  see  that  an  open  door  is  needed 
to  give  light ;   but    the   two   opposing 
doors     have     another      function— the 
peasant's    small    growing  of    oats  is 
winnowed  on  the  floor  in  the  current 
of  wind  between  the  two  doors.     We, 
pampered  people,    know    that  a  door 
opening  directly  from  the  outside  is  a 
draughty  arrangement,    and  we    pro- 
tect  ourselves  with  a  porch  and  second 
door.     It    is    still    more    draughty    to 
have  these  two  badly-fitting  doors  op- 
posite to  one  another,  and  to  mitigate 
the  draught  the  closed-up  door  is  lined 
inside     with     a     plaited-straw     mat 
(sugan,  a  paillasse),  which  is  held  up 
close  to  the  door  and  the  side  chinks 
with  raking  props.     The  enclosure  for 
the  pig  must  be  very  strongly  paved 
and  secured,  because  these  animals  can 
perform  wonders  of  destruction  with 
their  snouts.     The  fastenings  for    the 
cattle  are  hooked  branches  of  bushes 
built  into  the  wall.     The  bed  mattress- 
es are  sugatts.     Other  sitting  accom- 
modation is  provided  by  stools    (not 
shown).     The    principal'  table  is    the 
lid  of  the  chest ;  the  dinner  is  potatoes, 
and  the  dinner  table    is  a  flat    basket 
placed  on  a  bucket  or  stool.     The  roof 
is  peculiar;  the  thatch  is  not  of  straw, 
and  it  is    not    secured    with    scollops. 
There  is  not  much  straw  available,  and 
scollops  are  not  to  be  had ;  hazel  bush- 
es do  not  grow  within  twenty  miles  of 
this  house.     Note  the  network  of  rop- 
ing and  the  row    of  stones  along   the 
eave.     The    foundation    for  thatch    is 
prepared  in  the  usual  way,  that  is,  a 
few   collar-braced    rafters    ( couples) » 
pegged  together    with    wooden    pegs, 
are  set  up,  then  some  rough  branches 
are  laid  across  them,  and  over  these 
small  branches  are  laid,  lying  up  and 
down  the  slope  of  the  roof.     On  these 
are  laid  "scraws,"  which  are  sods  of  a 
suitable  kind  skinned  off  the  land  very 
carefully  and  carried  to  the  house  in 
large  rolls^n^ne  of  these  scraws  may 
be  two  feet  wide  and   ten    feet    long. 
The  thatch  is  coarse  sedgy  grass,  laid 
on  carefully  up  and  down  the  slope  of 
the  roof  in  sufficient  quantity  to  give 
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the  proper  contour,  without  any  fast- 
ening; it  is  held  in  its  place  by  tlie  net- 
work shown.  In  many  of  the  cabins 
the  work  is  badly  done;  ordinary 
straw-thatching  is  apparently  imitated 
and  the  side  of  the  roof  is  given  a 
plane  surface.  Now  it  is  easy  to  see 
that  if  there  is  not  a  rounded  surface 
the  network  cannot  give  support  or 
pressure  to  the  grass  thatch,  and  flat 
thatching  is  therefore  bad  and  un- 
scientific. The  cords  are  mostly 
twisted,  made  from  the  same  grass 
which  is  used  for  thatch ;  but  cocoa- 
nut-fiber  siring  is  not  uncommon — it 
stands  the  weather  well  and  it  is  last- 
ing. A  rounded  waggon- shaped 
roof  is  successful  in  this  case,  for 
much  the  same  reason  that  it  is  suc- 
cessful as  a  felted  roof.  If  you  cover 
a  flat  piece  of  boarding  with  felt,  any 
wind  that  gets  inside  (through  a  door 
or  other  opening)  lifts  the  felt  off  the 
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boards,  the  nai!  heads  pull  through 
and  the  felt  is  carried  oflF.  With  a 
waggon-roof  it  does  not  lift  off;  any 
attempt  to  lift  at  any  part  tightens  it 
against  the  boards  at  every  other  part, 
and  the  friction  against  the  boards 
helps  the  nails  to  keep  the  felt  in  place. 
The  drawing  shows  the  strings  held 
down  by  stones  along  the  eaves ;  they 


are  quite  as  frequently  fastened  to  pegs 
driven  into  the  walls  below  the  eaves. 
The  drawing  also  shows  the  thatch 
covering  the  ends  (the  roof  hipped) 
of  the  house,  the  gables.  This  is  not 
the  most  common  way,  but  it  is  the 
best  way.  With  ordinary  thatch  a 
gabled  house  has  the  barges  made  to 
the  thatch  with  mortar,  and  some  care 
is  taken  with  mortar  flashings  to  the 
chimney  stacks.  This  cannot  well  be 
done  with  loose  grass  thatch,  and,  as 
commonly  done,  the  barges  are  a  very 
unsatisfactory  job ;  the  method  shown 
is  quite  good.  This  is  the  necessary 
kind  of  roof  where  the  walls  of  the 
house  are  of  dried  mud  (whether 
thatched  with  straw  or  grass),  and 
with  mud  walls  the  caves  must  be 
more  projecting  than  as  shown.  If 
we  take  full  account  of  all  his  sur- 
roundings, the  builder  of  one  of  these 
humble  dwellings  may  be  a  brother 
member  of  our  craft  who  is  fit  to  hold 
up  his  head  among  us, 

55.  Let  us  watch  a  man  thatching 
with  wheaten  straw.  He  is  putting  on 
a  '*new  coat"  of  thatch ;  he  has  moved 
liis  ladder,  which  lies  evenly  on  the 
old  thatch,  and  now  marks  the  extent 
of  the  strip  he  is  about  to  lay.  The 
edge  of  the  work  he  has  before  com- 
pleted is  kept  from  spreading  by  a 
number  of  straight  scollops  (hazel 
rods)  stuck  at  right  angles  to  the  roof 
close  to  the  edge  of  the  new  straw ;  he 
takes  a  handful  of  wheaten  straw,  reg- 
ulates the  butt  ends  with  the  palm  of 
his  right  hand  while  he  lays  it  in  its 
place,  then  another  and  another,  till  he 
has  as  much  as  a  scollop  will  properly 
span;  he  bends  his  scollop  into  a  flat 
staple  and  thrusts  it  into  the  old 
thatch,  enclosing  the  new.  A  second 
scollop  brings  him  to  the  side  of  the 
ladder,  then  he  takes  a  third  and  a 
fourth  scollop,  bends  them  sharp  in 
the  middle  and  pushes  them  in  so  a« 
to  hold  fast  the  centers  of  the  first 
pair;  he  lightly  settles  the  scollops 
with  hts  mallet,  and  repeats  the  opera- 
tion till  he  reaches  the  ridge,  where,  if 
he  is  an  artist,  he  finishes  in  lopped 
and  twisted  handfuls  of  straw  which 
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are  made  fast  by  scollops  in  the  loops 
in  a  way  to  remind  one  of  the  dowel- 
ling  of  roll  ridge-tilling.  The  opera- 
tion is  exceedingly  simple.  Why  does 
not  the  small  farmer  or  peasant  do  his 
own  thatching?  Why  also  does  he 
not  make  his  own  baskets  and  heather 
brooms  or  besoms?  How  many  of  us 
know  the  diflFerence  between  a  gran- 
ny's knot  and  a  reefing  knot?  Can 
anybody  but  a  shopman  make  up  a 
neat  paper  parcel?  If  we  are  to  con- 
trol workmen  we  must  have  their  re- 
spect ;  if  we  are  to  have  their  respect 
we  must  understand  their  work.  We 
must  not  only  know  bad  work ;  we 
must  know  why  it  is  bad  work.  We 
can  only  come  to  this  knowledge  by 
effort,  and  by  becoming  familiar  with 
workmen,  watching  them  intelligently 
at  work  and  occasionally  taking  a 
hand  ourselves. 

56.  Fig.  "jy  shows  a  Syrian  house 
built  of  stone,  such  as  may  be  seen  in 
the  neighborhood  of  Beyrouth.  Be- 
cause timber  is  expensive  the  walls  are 
thick,  and  the  roof  is  formed  by  vault- 
ing. The  face  work  is  ashlar  in  alter- 
nating bands  of  light-colored  and 
dark-colored  stone,  Tlie  roof  is  flat, 
and  has  a  parapet.  There  is  an  out- 
side stone  stairs,  and  there  are  two 
shelters  formed  of  cane  mats  on  the 
roof  (except  in  the  rainy  season  the 
roof  is  the  sleeping  place).  The  open- 
ing through  between  the  rooms  is  real- 
ly the  living  room,  and  is  designed  for 
draught  and  coolness ;  the  cane  mats 
shown  enclose  the  place  and  give 
privacy  to  the  family.  The  windows 
are  barred  openings  which  may  be 
closed  up  by  the  shutters  shown.  The 
way  in  which  the  centering  for  the 
vaulting  is  formed  is  as  follows:  Some 
pieces  of  timber  are  put  up  on  suf- 
cient  supports,  either  timber  or  tem- 
porary dry  walling^ — hewn  pine  pieces, 
kept  to  be  let  on  hire  for  this  purpose 
and  charged  for  if  cut  or  damaged  in 
any  way — ^the  spaces  between  the 
planks  are  spanned  with  spauls  of 
stone,  and  this  is  covered  with  mud 
which  is  worked  to  the  shape  of  the 


vault.  When  the  mud  has  dried  so  at 
to  be  fairly  stiff  it  is  covered  with  sand 
which  is  pressed  firmly,  and  on  this 
the  sheeting  is  worked.  It  was  a 
common  plan  in  our  own  country  to 
use  wicker  hurdles  as  lagging  for 
vaulting.  This  house  has  a  low  para- 
pet, four  gargoyles  are  shown,  and  it 
has  the  usual  flat  roof  of  a  Syrian 
house.  There  is  no  chimney.  Cook- 
ing is  done  over  small  charcoal  fires 
kept  bright  by  the  use  of  a  feather  fan, 
and  only  alight  when  they  are  required 
for  cooking.  Why  are  these  roofs 
flat?  What  is  the  use  of  the  small 
stone  roller  to  be  seen  on  every  house- 
top (shown  in  Fig.  78)  ?  The  reason 
for  the  roofs  being  flat  is  very  simple 
and  natural :  the  roof  is  of  clay  or  of  a 
mixture  of  clay  and  lime,  and  it  must 
be  flat  to  prevent  strong  currents  of 
rainwater  washing  it  into  channels  and 
destroying  it.  The  roller  is  for  roll* 
ing  the  roof  to  close  up  cracks  and 
generally  consolidate  and  make  the 
roof  good  during  the  '^welcoming 
month"  before  the  rainy  season  sets  in. 
57-  Fig*  78  shows  a  house  of  the 
same  character  and  giving  the  same 
accommodation  as  Fig.  *^j^  but  it  is 
built  of  unbumt  sundried  mud  blocks 
instead  of  stone.  Houses  of  this  kind 
are  to  be  seen  at  Zahleh  in  Lebanon* 
where  the  eastern  slope  of  Gebe!  Sun- 
nin  approaches  the  plain  of  the  Bukaa. 
A  brawling  stream  from  the  moun- 
tains runs  through  the  little  town,  and 
on  its  banks  some  poplars  grow ;  these 
poplars  appear  to  furnish  the  poles  to 
carry  the  clay  roof.  There  are  many 
other  places  where  the  houses  are  of 
mud  (Damascus  is  a  mud-built  city). 
The  poles  are  cleared  of  their  bark, 
and  when  one  gets  inside  the  building 
he  finds  that  peeled  small  branches 
have  been  laid  to  form  simple  patterns 
lying  on  the  poles,  showing  appropri- 
ate ceilings  having  a  good  decorative 
effect.  The  doors  of  these  houses  have 
wood  hinges;  they  are  fastened  with 
wooden  locks  which  are  opened  with 
wooden  keys.  The  projecting  eaves 
protect    the   mud   walls    from    being 


washed  by  the  heavy  rains  of  the  rainy 
season. 

Fig.  79  shows  one  of  these  locks 
wtih  its  key.  The  '^Encyclopaedia 
Britannica"  says:  "The  earliest  lock 
of  which  the  construction  is  known  is 
the  Egyptian,  which  was  used  four 
thousand  years  ago.'*  This  is  the 
common  lock  used  on  the  doors  of 
these  Syrian  houses. 

58.  Have  such  elementary  buildings 
any  architectural  value?  The  Eastern 
houses  between  which  and  the  Conne- 
mara  cabin  some  comparison  is  sug- 
gested are  not  nearly  the  poorest  kind 
of  dwelling  to  be  seen  in  Syria.  There 
is  evident  intentional  efforts  at  decora- 
tion, and  they  also  have  a  satisfactory 


effect  when  seen  from  a  distance,    A 

village  of  these  houses  built  on  rising 
ground,  placed  as  the  houses  of  East- 
cm  villages  are,  without  any  regard  to 
regularity  in  respect  of  road  or  street 


and  mixed  with  the  green  of  a  few 
mulberry  bushes  or  similar  things,  is 
a  very  pleasant  sight.  The  builder  of 
such  houses  has  very  little  room  for 
the  display  of  originality ;  he  works  to 
a  cut-and-dry  design,  a  type  as  perm- 
anent as  the  dress  which  poverty 
makes  unchanging  in  countries  where 
people  can  barely  live.  Yet  in  such 
houses  there  is  room  for  the  display  of 
taste  and  skill. 

I  must  not  be  understood  as  saying 
that  habitations  like  the  Connemara 
cabin  are  satisfactory  for  human  be- 
ings to  live  in.  We  have  a  Public 
Health  Act,  and  we  have  sanitary  of- 
cers  and  inspectors,  and  we  have  laws 
by  which  the  district  council  may  build 
suitable  houses  for  laborers;  but  these 
remedies  do  not  touchy  in  any  practical 
way,  the  evil.  Where  the  ratepayers 
of  a  district  are  all  equally  poor,  they 
cannot  collectively  help  each  of  thcra 
to  a  new  house  with  reasonable  accom- 
modation for  animals  and  separation 
of  the  sexes.  Our  political  conscience 
has  reached  a  point  at  which  it  is  al- 
lowed that  civilization  may  say,  with- 
out suspicion  of  socialism,  "We  will 
not  allow  the  owner  of  a  soul  to  die  of 
hunger." 

(To  be  Continued,) 


Concrete  Pipe  Foundations* 


THE  exigencies  of  foundation 
work  in  soft  ground  are  often 
met  by  concrete  piers,  sheet  piling  and 
Other  means ;  but  lately  the  use  of  con- 
crete piles  has  replaced  much  of  the 
older  methods.  The  concrete  pile 
foundation  is  largely  used  in  New 
York,  where  tall  buildings  on  the  soft 
substratum  have  to  be  carried,  and 
where  deep  excavations  and  often 
pneumatic  caissons  have  to  be  employ- 
ed. The  concrete  piles  may  be  driven 
without  excavating  and  the  cost  of 
piers  avoided.  As  no  excavation  is  ne- 
cessary there  is  no  danger  in  under- 
mining adjoining  buildings  or  of 
pumping^  and  the  work  can  be  done 
tnuch  more    expeditiously.    Concrete 


piles  are  also  permanent,  whereas 
wooden  ones  have  to  be  kept  saturated. 
The  concrete  steel  pile  is  quite  free 
from  these  drawbacks,  and  can  be 
used  in  the  wettest  as  well  as  in 
dry  soils.  The  Engineering  Record 
lately  gave  some  particulars  of  the 
concrete  pile  foundation  for  the  Hal- 
lenbeck  building  addition  at  Park  and 
Pearl  streets,  New  York,  a  ten-story 
steel  frame  structure.  The  wall  col- 
umns of  the  older  part,  carried  on  I- 
beam  grillages  imbedded  in  the  con- 
crete caps  of  clusters  of  wooden  piles, 
was  found,  owing  to  the  lowering  of 
the  ground-water  level,  due  to  the 
drainage  caused  by  the  rapid  transit 
subway  near,  to  be  too  costly.  The 
wooden  piles  would  involve  trenching 
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several  feet  below  the  bottom  of  foot- 
ings, and  underpinning  would  be  nee- 
esary  to  carry  the  foundations  down. 
The  concrete  pile  plan  was  found  to  be 
less  costly,  so  was  adopted.  The  con- 
tract specified  a  substructure  composed 
entirely  of  reinforced  concrete  piles, 
extending  to  a  height  of  about  six  feet 
above  the  ground-water  level,  where 
they  are  then  made  integral  with  the 
concrete  grillages  and  concrete  floor 
slabs.  Sections  are  given  in  the  Rec- 
ord of  the  concrete-steel  piles  and  gird- 
er seats.  The  foundations  consist  of 
clusters  of  piles  in  two  longitudinal 
rows,  which  carry  transverse  cantilever 
I-beam  girders.  These  support  the  wall 
columns  beyond  the  centers  of  the 
piles.  The  Record  describes  the  piles. 
The  piles  are  twenty-eight  feet  long, 
twelve  inches  square,  made  with  i  .2 ,4 
Portland  cement  concrete,  with  one- 
half  inch  crushed  trap  rock  rammed 
longitudinally  in  wooden  moulds.  The 
piles  are  calculated  to  support  80,000 
pounds  each,  including  a  load  of  36*- 
oco  pounds  per  square  foot  on  the 
concrete,  as  allowed  by  the  New  York 
building  laws  for  concrete  piers,  and 
are  capable  of  receiving  an  additional 
load  of  44,000  pounds,  which  is  as- 
sumed will  be  supported  by  the  four 
soft  steel  vertical  reinforcement  rods, 
which  are  bedded  in  the  concrete,  and 
are  allowed    to  work  in    compression 


It  has  been  estimated  by  an  expert 
in  the  employ  of  the  government  that 
agricultural  machinery  reduces  the 
number  of  men  employed  to  do  a  given 
amount  to  one-third,  while  manufac- 
turing machinery  reduces  the  number 
to  one-fiftieth. 


Nearly  30,000  patents  were  issued  at 
Washington  last  year.  We  are  an  in- 
genious people  and  invent  a  great 
many  things  that  cannot  be  used. 


The  English  statute  mile  w^as  first 
defined  in  the  thirty-fifth  year  of 
Queen  Elizabeth.  Before  that  time  it 
was  put  down  at  5,000  feet* 


up  to  a  load  of  7.000  pounds  per 
square  inch.  These  rods  are  tied  to- 
gether on  all  sides  by  horizontal 
hooked  wires  five  inches  apart,  and  at 
the  bottom  they  are  bent  to  the  angle 
of  pryamidal  pile  point,  and  are  seated 
on  a  solid  cast-iron  driving  point 
locked  to  the  pile  by  wrought  strips 
bent  90  degrees  at  the  top.  The 
whole  of  the  reinforcing  rods  of  the 
hooked  wires  are  embedded  in  the  con- 
crete, which  forms  on  plan  a  square  12 
inches.  The  four  reinforcement  rods 
are  placed  at  the  four  comers  of  the 
pile  surrounded  by  concrete.  Each 
rod  is  one  and  seven^sixteenths  inches 
in  diameter.  The  section  shows  how 
the  rods  converge  at  the  bottom  and 
rest  on  the  solid  cast-iron  driving  point 
above  mentioned.  The  cast-iron  point 
is  pierced  by  a  one-inch  jet  hole 
through  its  center,  and  the  jet  pipe  is 
brought  outside  the  pile.  The  bottom 
pyramidal  part  of  pile  is  also  strength- 
ened by  wrought-iron  strap.  The  con- 
crete extends  two  inches  above  the 
tops  of  rods,  so  as  to  form  a  seat  for 
the  driving  cap.  Mr.  H.  C.  Pittman 
is  the  architect  and  Mr.  F.  A,  Bur- 
dette.  C  E.,  the  consulting  engineer 
for  the  steel  construction,  designed  the 
substructure.  The  vertical  rods  are 
intended  to  be  made  to  connect  direct- 
ly with  the  grillage,  which  is  also  re- 
inforced. 


The  Chicago  Alumni  of  the  En- 
gineering Department  of  the  Universi- 
ty of  Michigan  have  ordered  a  portrait 
of  the  late  dean  of  the  department, 
Prof.  Charles  E.  Green,  from  the  well- 
known  artist,  Mr,  Ives,  of  Detroit.  The 
portrait  is  to  be  placed  in  the  new  en- 
gineering building  as  a  memorial  to 
Prof.  Green. 


Paris  has  no  less  than  1,216  classes 
of  workmen.  There  are,  for  instance, 
386  classes  engaged  in  the  chemical 
trade  and  370  in  metal  industries. 

The  Botallic  mine  in  Cornwall  runs 
for  two-thirds  of  a  mile  out  under  the 
sea. 
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Elementary   Mechanics. 

The  First  of  a  Series  of  Articles  on  the  Above  Subject. 

BY  N,   C.    HURST. 


ECHANICS  is  the 
science  of  rest  mo- 
jy^s^l  J*  tion  and  force.  It 
^^  Tl  treats  of  the  laws  of 
equilibrium  and  mo- 
tion and  is  sub- 
divided into  Statics 
or  forces  at  rest  and  Dynamics  or  the 
effects  of  forces  when  motion  is  pro- 
duced on  bodies  in  motion.  Thus 
Statics  apply  to  structures  such  as  roof 
trusses,  bridges,  etc.,  or  any  structure 
or  body  that  is  practically  fixed  or  rigid 
while  Dynamics  applies  to  force  in  mo- 
tion or  transmission  machinery  such  as 
gear  trains,  shafting  while  transmit- 
ting power  and  all  machinery  used  to 
convert  potential  energy  into  motion 
or  active  work.  Elementary  Mechanics 
then,  from  the  definition  of  the  work 
elementary,  treats  of  the  fundamentals 
or  first  and  simplest  derived  relations 
of  rest,  motion  and  force.  Before  tak- 
ing up  and  discussing  the  various  rela- 
tions of  these  quantities  and  applying 
them  to  even  the  simplest  of  mechan* 
isms  we  must  first  get  a  clear  idea  of 
their  meanings  as  they  are  used  in  the 
mechanical  world. 

Rest  and  Motion  of  a  point  or  body 
(a  point  being  considered  a  body  of 
very  small  dimensions  or  size)  is  al- 
ways relative  to  some  other  point  con- 


sidered as  a  fixed  point  or  point  of  ref- 
erence— a  fixed  point  in  appHed  me- 
chanics being  a  point  at  rest  with 
respect  to  the  earth  or  to  the  structure 
as  a  whole.  Now  suppose  we  take 
two  points  and  join  them  with  a 
straight  line.  If  this  line  does  not 
change  in  length  nor  position  the  points 
are  said  to  be  at  rest  with  respect  to 
each  other  and  to  each  other  only.  If 
the  line  changes  direction  one  point 
must  be  revolving  about  the  other  or 
if  the  line  changes  length  the  points 
are  moving  from  or  toward  each  other 
or  the  line  may  change  both  in  length 
and  direction.  Upon  a  little  reflection 
we  see  that  there  may  be  more  than 
two  points  to  consider  and  that  these 
points  may,  while  at  rest  with  respect 
to  each  other,  be  in  motion  relative  to 
some  other  point.  As  an  illustration 
consider  two  or  more  mountain  peaks 
on  the  earth *s  surface.  With  respect  to 
each  other  they  are  at  rest,  but  with 
respect  to  the  sun  are  in  motion  since 
the  earth  revolves  about  its  axis  and 
it  in  turn  about  the  sun.  Thus  we  see 
that  Rest  and  Motion  are  essentially 
relative. 

Force  is  an  action  between  two 
bodies  causing  or  tending  to  cause 
changes  in  their  relative  positions  or 
motion*    Our  only  idea  of  force  is  ob- 
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taincd  through  muscular  sensation  or 
observing  the  work  of  some  machine, 
such  as  a  hydrauHc  forging  press  or 
the  moving  of  a  heavy  object. 

With  a  clear  idea  of  rest,  motion  and 
force  we  will  now  discuss  some  of  their 
combinations  or  derived  quantities  and 
condition  that  must  be  fulfilled. 

Work  is  the  product  of  a  force  by 
the  distance  which  is  passed  through  in 
the  direction  of  the  force  by  the  point 
of  application.  It  is  expressed  as  foot 
pounds,  being  the  product  of  the  force 
in  pounds  and  the  distance  moved  in 
feet. 

Moment  is  the  product  of  a  force 
by  the  shortest  distance  of  its  line  of 
action  from  a  fixed  point  or  fulcrum'. 
It  is  expressed  as  pound  feet  or  pound 
inches  to  distinguish  its  from  work 
ivhich  is  of  the  same  dimensions. 
Some  authorities  express  moment  by 
the  word  poundals,  thus  avoiding  pos- 
sible confusion  with  work. 

Power  is  the  rate  of  work  or  the  do- 
ing of  a  certain  number  of  foot  pounds 
of  work  in  a  given  time.  Thus  when 
33,000  foot  pounds  of  work  are  done 
in  one  minute  the  power  exerted  is 
called  one  horse  power. 

Equilibrium  is  that  state  which 
exists  when  all  forces  acting  upon  a 
body,  mechanism,  or  point  balance 
each  other  and  the  body,  mechanism, 
or  point  is  at  rest  or  moving  at  a  uni- 
form rate  of  speed.  It  exists  when 
action  is  equal  to  reaction  or  when  the 
impelling  force  is  equal  to  the  resist- 
ing force  or  when  the  work  deHvered 
by  a  machine  is  accounted  for  in  out- 
put or  work  done.  '  If  this  condition  is 
not  fulfilled  it  means  that  the  body  or 
mechanism  is  either  gaining  or  losing 
velocity  and  will  continue  to  do  so  until 
a  state  of  balance  or  equilibrium  is 
reached.  Equilibrium  in  a  business 
sense  means  a  balance  of  accounts,  i.  e.. 
that  the  difference  between  the  debit 
and  credit  columns  must  be  equal  to 
zero.  The  mathematic  expression  used 
to  represent  this  condition  represented 
thus  (^  m=0).  (M)  we  will  say 
represents  moments  about  the  particu- 


lar point  in  question  and  (^)  means 
**the  algebraic  sum  of  all  such  terms 
as"  or  the  algebraic  sum  of  all  the  mo- 
ments, forces,  work,  or  whatever  we 
may  be  dealing  with.    This  expression 

^m— O)  is  the  tMtal  equation  in  all 
investigation  in  mechanics  and  a 
thorough  understanding  of  it  must  be 
had  before  the  moments,  forces,  etc., 
acting  on  a  body  can  be  intelligently 
dealt  with.  As  a  simple  example  let 
us  investigate  the  action  and  reaction 
between  a  table  and  a  five-pound  block 
or  iron  placed  upon  it.  Let  the  weight 
of  the  block  be  represented  by  (W) 
and  let  us  assume  that  the  table  is 
strong  enough  to  support  the  block  or 
in  other  words  the  block  and  table  are 
at  rest,  or  in  equilibrium.  Let  the 
reaction  of  the  table  be  (W).  Now 
since  action  is  equal  to  reaction 
(W'^W).  Transferring  (W)  to  the 
left  side  of  the  equation,  remembering 
that  the  sign  of  (W)  must  be  changed 
in  doing  this,  we  have  (W — W=0,) 
or  the  algebraic  sum,  which  fulfills  the 
condition  (  5^  W=0).  Here  the  up- 
ward force  is  taken  as  ( -f-  J  or  force 
positive  and  the  downward  force  as 
(— )  or  negative. 

With  a  thorough  understanding  of 
the  meanings  of  rest,  motion,  force  and 
their  derived  quantities  and  the  condi- 
tions that  must  be  fulfilled,  let  us  now 
apply  them  and  analyze  some  of  the 
simpler  mechanical  appliances  begin- 
ning with  the  ordinary  lever  and  drive 
the  various  equations  or  expressions 
expressing  the  relation  of  the  various 
quantities  involved. 

Let  Fig.  I  represent  a  lever  of 
length  (1),  the  length  of  the  two  arras 
being  (a)  and  (b).  Let  (P)  be  a 
force  acting  at  the  end  of  (a)  and  (p) 
be  a  force  acting  at  the  end  of  (b). 
(0)  is  the  fulcrum  point  or  fixed 
point.  The  moment  on  the  left  hand 
end  of  the  lever  is  PXa.  P  being  the 
force  and  (a)  the  shortest  distance 
from  the  line  of  action  of  (P)  to  the 
center  (o)  or  fulcrum.  The  right 
hand  moment  is  (pXb)  where  (p)  is 
the  force  and  (6)  the  shortest  distance 
from  the  line  of  action  of  (p)  to  the 
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fulcrum  (O),  The  moment  (pXb) 
turns  or  toids  to  turn  in  a  right  hand 
or  clock-wise  direction  and  is  gener- 
ally called  (  +  )  or  positive,  while  the 
moment  (FXa)  turns  or  tends  to 
turn  in  the  opposite  direction  and  is 
called  a  ( — )  or  negative  moment.  In 
order  to  fulfill  the  requirements  of 
equilibrium  we  have  pXb^^^PX^  (i) 
pXb  PXa 

or  P=  (2)    or    p^  . 

a  b 

Throwing  equation  (i)  into  the  form 
^  m=o  we  have  pXb—PX^^O 
which  is  the  algebraic  sum  of  all  the 
moments.  Equation  (i)  admits  of 
finding  either  of  the  quantities  a,  b,  P 
or  p  when  the  other  three  are  given  and 
apply  when  the  lever  is  stationary  or 
revolving  about  (O)  at  a  constant 
rate.  Let  us  now  assume  that  the  le- 
ver is  stationary  and  horiKOntal  and 
that  the  forces  (F)  and  {p)  are  known 
and  act  vertically,  and  that  the  value 
of  the  force  (/^)  at  (<?)  is  desired. 
Since  the  lever  is  in  equilibrium  the 
algebraic  sum  of  the  vertical  forces 
must  ecmal  zero,  we  have  (f — P-f  p) 
or  F—F—p—o  which  fulfill  the  ex- 
pression  (  ^  P=o).  The  value  of 
(F)  may  be  found  by  the  use  of  mo- 
ments if  we  will  assume  that  the  ful- 
crum or  reference  point  is  transferred 
to  the  end  of  the  lever,  say  at  (O'). 
Then  we  will  have   {pX^=PX<i)  or 

a 
In  Fig,  I  the  forces  (P)  and  (p) 
were  assumed  to  act  vertically  or  at 
right  angles  to  the  center  line  of  the 
lever.  This  is  really  a  special  case 
and  so  let  us  now  consider  a  general 
case  where  the  forces  take  any  direc- 
tion at  some  one  position  of  the  lever. 
Fig,  2  represents  such  a  case.  Here 
the  right  hand  or  (+)  moment  is  rep- 
resented by  (pXo),  (od)  being  the 
shortest  distance  from  the  line  of  ac- 
tion of  (^)  and  the  center  or  fulcrum 
(0),  the  angle  od  F  being  90*,  The 
left  hand  or  ( — )  moment  is  repre- 
sented by  (PXoc),  (oc)  being  the 
shortest  distance  from  the  line  of  ac- 


tion of  (F)  and  the  center  (0).  The 
finding  of  the  valve  and  direction  of 
the  force  (F)  acting  at  the  center  (o) 
will  not  be  considered  at  present  as  it 
involves  what  is  known  as  the  paral- 
legram  of  forces  which  will  be  con- 
sidered after  the  fundamental  mechan- 
ical movements  have  been  discussed. 


Fig.  3  illustrates  a  lever  with  four 
arms  and  acted  upon  by  four  forces, 
one  at  each  of  its  various  arm  ends, 
thus  dealing  with  four  moments  about 
the  center  or  fulcrum  (o).  The  ex- 
pressions representing  the  relation 
of  the  moments  in  this  case  are  de- 
rived as  in  the  cases  of  Figs,  i  and  2, 
1.  e„  by  following  the  expression  ^ 
m— o. 

The  analysis  of  Fig.  i  also  applies 
to  a  train  of  gearing,  since  a  train  of 
gears  'is  really  nothing  but  a  system 
of  revolving  levers,  either  simple  or 
compound,  and  the  fulcrum  points  are 
the  gear  centers  and  the  arms  (a)  and 
(h)  assumed  to  be  the  radii  of  the 
pitch  circles.  The  forces  (F)  and 
(p)  being  taken  as  acting  perpendicu- 
lar to  the  radii  or  tangent  to  the 
pitch  circles.  So  if  we  know  the  force 
applied  to  one  gear  we  can  determine 
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the  force  on  the  teeth  of  all  others  in 
the  train »  thus  obtaining  data  for  cal- 
culating the  size  of  the  teeth,  arms, 
etc.  The  analysis  of  any  system  of 
levers.  gears»  etc**  is  the  easiest  kind 
of  a  problem  if  we  work  step  by  step, 
with  the  definitions  of  the  various 
temis  in  mind  and  follow  the  meaning 


We  will  next  take  up  the  other  me- 
chanical motions  or  leverages  that  are 
often  looked  upon  as  being  more  com- 
plicated than  the  ordinary  lever.  We 
shall  see  that  all  mechanical  motions 
are  special  cases  of  the  lever,  no  mat- 
ter what  mechanism  we  consider,  they 
all  sift  down  to  (   ^m— o). 


of  (  ^ni=o). 

Elementary  Course  in  Mechanical  Drawing:. 

(Continued  from  December  Issue* 


SINCE  Plate  IX  was  not  given  in 
the  December  number   of   The 
Draftsman  the  problems  are  repeated. 
PLATE  IX.-Problem  I. 

In  Fig.  I,  ab  is  the  side  view  or  ele- 
vation of  a  3  inch  circle.  Draw  the 
plan  or  top  view. 

ab  is  S^  inches  below  the  top  border 
line  of  the  sheet,  the  center    0    is    2 
inches  from  the  side  and  2>i   inches 
from  the  tot>  border  lines. 
Problein  2. 

Fig.  2  is  an  elevation  of  a  frustum 
of  a  2  inch  circular  cone,  3  inches  high, 
which  is  cut  off  2  inches  above  the  base 
by  a  plane  parallel  to  its  base. 

Find  the  plan  view  and  the  location 
of  an  element  (that  is,  a  line  on  the 
surface  of  the  cone  drawn  from  the 
apex  to  the  base). 

The  element  makes  an  angle  of  45** 
with  the  axis  in  the  plan.  Then  a  plan 
or  too  view  would  be  projected  above 
the  elevation,  when  using  the  third 
angle  method,  and  the  plan  will  appear 
as  if  the  cone  had  been  crushed  flat. 

Any  clement  as  xy  may  be  shown  in 
the  elevation  by  projecting  down  from 
the  plan  with  lines  perpendicular  to 
mn.  cutting  pa  and  mn  in  x'  and  y\  in 
the  uooer  and  lower  faces  of  the  frus- 
tum 

The  elements  of  a  cone  between  the 
bases  of  a  frustum  are  equal  and  any 
one  is  catted  the  slant  height  of  the 
frustum. 

Problem  3* 

In  Fig.  3,  is  shown  only  the  plan  of 
a  hexagon  prism,  which  is  2j4"  across 
points  and  3''  high  in    the    elevation 


which  the  student  is  to  produce. 

O  is  i}i"  from  the  top  border  line 
and  8^"  from  the  one  on  the  left.  The 
base  of  the  elevation  of  the  prism  to  be 
r>n  a  line  with  bottom  of  Fig,  2, 
Problem  4. 

In  Fig.  4,  a  circular  cone  2>4"  in 
diameter  and  3"  high  is  cut  by  a  plane 
i"  below  the  apex,  the  cutting  plane 
making  an  angle  of  30**  with  the  base. 
O  is  ij^4"  from  the  top  and  4^*'  from 
the  right  border  line  of  the  sheet.  Base 
of  Fig.  4  is  on  same  line  as  the  bases 
of  Figs.  2  and  3. 

Draw  a  given  number  of  elements  in 
the  plan  view  and  project  to  the  base 
of  the  elevation  and  connect  to  the 
apex,  as  shown. 

These  elements  cross  the  plane  ffiit 
in  several  points  as  1,  2,  3,  4,  5  which 
when  projected  to  the  plan  cut  the  ele- 
ments in  points  i',  2\  3',  4*  and  5*  and 
in  !*',  2*\  3",  4"  and  5",  which  are 
points  in  the  curve  representing  the  top 
view  of  the  shape  produced  by  cutting 
a  cone  with  a  plane  mn. 

Project  the  elements  co,  fo,  etc.»  to 
the  side  view  and  connect  to  the  apex 
as  shown. 

To  find  the  points  in  the  elements  in 
the  side  view^  take  o"7'::=o'7  and  pro- 
ject to  f\  d"8'=o*8  and  project  to  8" 
o"9'=o'9  and  o"io'=o'io  and  so  on 
until  all  elements  in  the  side  view  are 
crossed  by  points. 

Point  3'  and  3"  is  found  in  the  top 
view  by  taking  a  circle  of  radius  3-10. 
Problein  5* 

Two  blocks  are  so  placed  that  one 
lies  on  the  other  at  an  angle  of  30**. 
Block  A  is  134"  wide,  i"  thick  and  3" 
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long.  Block  B  is  the  same  size,  is  laid 
witfi  its  center  3>4"  from  left  border 
line  and  the  center  of  the  side  view  is 
7"  from  the  same  border.  The  center 
of  the  top  view  is  4^"  from  bottom 


from  the  present  top  and  side  views. 
Problem  6. 

Draw  a  truncated  prism,  lying  on  its 
long  side,  which  is  4  . 

The  right  side  is  at  an  angle  of  60^ 


border  line  while  the  base  of  block  B 
is  yi"  from  that  line. 

Draw  views  as  shown,  then  produce 
a  top  view  of  the  right  view  oi  A  &  B, 
getting  such  lengths  as  are  necessary 


and  the  block  is  2"  high  by  3"  wide. 
Through  the  center  of  5ie  top  face  is  a 
J4"  hole  and  one  of  the  same  size  per- 
pendicular to  the  slant  face  at  a  point 
J4"  from  the  top. 
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Finish  the  top  \new,  also  an  end  view 
of  this  top  view  on  the  center  lines 
shown  and  show  the  holes  as  they  will 
appear  in  these  views. 

PLATE    X.— Problem  I. 


found  by  projecting  from  *'^.'' 
The  size  of  the  block  will  be  4"  long, 

2)4"  wide  and  2j4**  deep. 
The  size  of  the  slots  will  be  ^"x 

1^"    Ion^»    placed    centrally    of    the 
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Fig.  I  represents  a  rectangular  block 
with  a  number  of  curved  slots  cut 
through  it.  The  view  shown  at  '*A'* 
should  be  laid  out  first  and  the  curved 
slots  located,     h  and  c   may   then   be 


lower  view. 

Slots  No.  I  to  4  are  J4"  from  the 
ends.  The  curves  are  drawn  with  a 
radius  whose  center  is  located  at  A,  B, 
C,  D  and  the  smallest  being  J4". 


^ 


Problem  2. 

Fig.  2  shows  three  views  of  a  rec- 
tangular box  with  a  cylinder  placed  in 
one  end  and  the  lid  of  the  box  raised 
to  make  an  angle  of  1$^  with  the  ver- 
tical side  of  the  box.  Lay  oni  the  view 
at  *'A"  and  the  oiher  views  may  be 
found  from  it. 

Box  to  be  4><"  long,  2^4"  wide  and 
2>^**  high  and  3v'  thick.  Bottom  line 
of  box  6"  from  top  border  line  and 
view  '*A"  set  with  y/j**  from  right 
border  line,  cylinder  is  i"  diameter, 
I J^'*  long  and  has  >1"  hole  in  it,  and  is 
set  centrally  in  the  end  view,  but  off 
the  center  J^"  in  the  front  view. 
Problem  3- 

Fig,  3  shows  three  views  of  the  end 
of  a  common  form  of  engine  connect- 
ing rod.  The  rod  is  !>4"  in  diameter 
and  ends  in  a  rectangular  piece  whose 
sides  are  parallcL 

AC  IS  234",  MN  is  lyi*'  and  HG  is 
3".  Draw  front  end  and  top  views  as 
shown,  making  MAC  yi**  from  left 
border  line  and  CD  ^"  from  the  hot- 
torn  one.  Center  line  of  top  view 
should  be  ij4"  from  AB  and  center 
line  F  should  be  6^4'*  from  AC. 

Draw  projection  line  BG  and  extend 
to  D,  then  rotate  corner  Af  to  F  and 
project  F  to  £  on  line  BG. 

With  a  radius  of  i34'\  draw  an  arc 
through  E  and  tangent  to  the  rod  at 
L  Produce  line  QIP  and  strikes  arcs 
in  top  view  and  side  views  and  extend 
CD  to  T,  AB  to  K,  HG  to  R  and  like- 
wise the  line  to  S. 

Draw  in  a  few  lines  crossing  the 
front  and  top  view  and  cutting  the 
curve  EKIt  project  these  points  to  line 
F.  Revolve  them  to  line  MU  and  pro- 
ject back  to  their  respective  lines,  thus 
^  to  W^  around  to  X  and  then  back  to 

y. 

Project  R  down  to  /  and  K  to  L. 

By  the  above  arrangement,  points 
in  the  curve  BY  J  OK  may  be  found. 
Points  1-2  in  the  top  view  are  found 
from  I '-2*  in  the  end  view. 

Draw  in  the  curves  with  a  French 
curve. 

Problem  4. 


Fig.  4  represents  three  views  of  a 
truncated  pyramid  with  a  hole  in  the 
form  of  a  cross  cut  through  it  in  one 
direction. 

The  view  shown  at  "A'  should  be 
laid  out  lirst  and  the  others  may  be 
found  by  projections  from  it  as  indi- 
cated. 

The  object  has  a  bottom  face  of 
4"x2y2''  and  the  object  is  2j4*'  high. 

Also  a  top  face  I'x  2 f 2  ' . 
In  view  "A'  the  cross  is  up  J4"  from 
bottom  and  is  lyi'*  long,  each  division 
being  Yj"  each  way,  hence  in  view  "B" 
the  dotted  lines  are  Y^'  apart. 
CHAPTER  V.-3ectloits. 

If  we  should  pass  a  plane  through 
an  object  in  any  direction,  and  remove 
the  part  of  the  object  which  was  in 
front  of  the  cutting  plane,  and  then 
project  what  was  left  of  the  object  be- 
hind the  cutting  plane,  upon  a  second 
plane,  parallel  to  the  first,  the  view 
thus  shown  would  be  a  section. 

Sections  are  taken  to  show  the  in- 
ternal shape  of  objects  and  are  often 
necessary  in  practical  working  draw- 
ings to  clearly  represent  what  is  not 
shown  by  the  other  views. 

The  principle  of  sections  may  be 
studied  by  the  use  of  simple  geometric 
solids. 

Reference  has  already  been  made  to 
sections  in  Chapter  I,  under  the  head 
of  **Section  Lining/'  but  nothing  is 
given  except  the  proper  lining  for  the 
different  materials  used  in  mechanical 
work. 

In  practical  working  drawings,  the 
objects  are  often  shown  entire  in  one 
view  and  in  section  in  another,  and  the 
position  of  the  section  should  be  indi- 
cated by  a  dot  and  dash  line  in  the  view 
in  which  the  plane  of  the  section  is 
seen  edgewise,  but  if  the  view  repre- 
sents the  object  when  the  part  in  front 
of  the  cutting  plane  is  removed,  the 
line  of  the  section  should  be  represent- 
ed by  a  full  tine  upon  the  object. 

It  is  customary  to  show  the  surface 
cut  by  the  plane  by  "cross  hatching** 
it  with  parallel  equidistance  lines  as. 
shown  in  Chapter  i. 


I 


ing'*  should  be  as  in  Fig,  3  and  not  as 
in  Fig.  4, 

When  the  plane  of  the  section 
passes  throygh  the  axis  of  a  bolt  on 
shaft,  it  is  customary  to  let  the  bolt  or 
shaft  remain  whole  and  it  will  then 
appear  as  a  front  view  of  the  object, 
as  in  Fig.  5. 


Kg.  S. 

If  the  section  is  at  right  angles  to 
the  axis,  as  Fig.  6,  the  bolt  or  shaft  is 
sectioned  according  to  the  material  of 
which  it  is  made. 

The  simplest  sections  are  those  of 
the  sphere  every  section  made  by  a 
plane,  whose  diameter  may  vary  from 
the  diameter  of  the  sphere  to  that  of 
a  circle  as  small  as  can  be  imagined. 
PLATE  XK-Problcm  1, 

To  show  a  section  of  a  2"  sphere 
made  by  a  horizontal  plane  5^*'  above 
the  center. 

The  plane  cuts  the  elevation  C  in 
1-2  and  in  projecting  to  the  top  view, 
points  3-4  are  found  on  the  center  line. 
A  circle  of  diameter  3-4  will  be  the 
view  of  the  section. 

Center  of  circle  "C  placed  2>4'* 
from  left  border  line  of  the  plate  and 

?"  from  the  top. 

Place    the    section    directly  above, 

using  center  lines  and  "hatching"  as 

shown. 

Problem  2. 

The  section  of  a  cylinder  varies  with 
the  position  of  the  plane,  it  is  a  circle, 
a  rectangle  or  an  ellipse,  according  as 
the  cutting  plane  is  perpendicular, 
parallel  or  oblique  to  the  axis. 

In  Figs,  2  and  3,  the  cylinders  are 
354"  long  and  2"  in  diameter,  the  cut- 
ting plane  being  2**  from  the  bottom  in 
Fig.  2  and  ^i'^  from  center  in  Fig,  3. 

In  Fig.  4,  the  section  is  an  ellipse 
which  appears  as  a  straight  line  in 
the  front  view  and  as  a  circle  in  the 


top  view,  its  real  length  being  seen  in 
the  front  view.  Then  the  true  view  of 
the  section  will  be  projected  perpen- 
dicular to  its  face,  at  PC,  The  width 
i'-2'  is  found  from  1-2  in  the  top  view 
and  any  line  as  3*-4*  will  be  taken  3-4 
in  the  top  view. 

To  obtain  other  points,  locate  any 
point,  as  5,  and  project  it  to  the  top 
view,  finding  6-7,  then  lay  it  off  on 
6*-7*  on  the  section,  projected  from  5 
perpendicular  to  AB.  Proceed  the 
same  with  other  points  and  draw  in  the 
outline  of  the  section  with  a  French 
curve. 

Make  the  cylinder  2"  and  let  DA  be 
i''  with  AB  drawn  at  45.  The  center 
of  the  section  FG  should  be  about  3" 
from  AB  and  parallel  to  it.  Center  of 
cylinder  2j4"  from  right  border  line. 
AB  may  be  divided  into  eight  parts  if 
desired. 

Problem  3. 

Pass  a  plane  through  a  cone  parallel 
to  one  Side  and  show  the  true  shape  of 
the  section,  also  a  top  view.  Fig.  5, 
Cone  to  be  2**  diameter  and  3"  high, 
plane  to  be  passed  J4**  iTOm  the  side. 

The  front  and  top  views  are  on  a 
central  line  2}4'*  from  the  left  border 
the  front  view  being  i"  up  from  the 
bottom  border  line  of  the  sheet. 

Locate  cutting  plane  and  project  to 
top  view  as  shown,  in  I*-2^  The  cen- 
ter line  of  the  section  is  to  be  aj/z" 
from  the  cutting  plane,  the  i"-2"  being 
i''2'  in  the  top  view.  Draw  several 
section  lines  as  3-4,  5-6,  etc.,  project 
4,  6  and  8  to  line  AB  and  draw  in  the 
curves,  drawing  lines  through  top 
view,  cutting  the  circles,  from  the  in- 
tersection of  the  cutting  plane  and 
lines  3-4,  5-6,  etc.,  in  the  front  view. 
The  lines  of  the  section  view,  perpen- 
dicular to  CD,  are  5"-6''=5*-6\  etc 
from  the  top  view.  Find  the  points  in 
the  top  and  section  view  and  draw  the 
shapes  with  the  French  curve. 

Problem  4, 

Pass  a  plane,  at  an  angle  of  60**  with 
the  horizontal  through  a  hexagonal 
pyramid  and  show  a  top  view  of  the 


the  center  line.     Project  to  top  view  Fig-  6  to  go  in  without  cutting  inta 

and  connect  the  points  on  the  diagonal  &,''• ,          i-  t-*     ^  •      »    t         ^t. 

,.                          .                        ^  The  base  of  Fig.  6  is  i    above  the 

lines,  I,  2,  3,  4,  etc.  ^^^^^  |jj^^  ^^^  ^^^^^^  j-^^  j^  8»  ^^^^ 

hints  1-2   and  3  -4'  arc  the  same  left  border  line. 


THE  DRAFTSMAN  8t 

Problem  5.  border  and  2j4"  up  from  the  bottom 

Show  the  valve  yoke.  Fig.  7,  and  the  line,  thns  leaving  room  for  the  title  of 

lection  as  shown,  using  the  dimensions  the  plate. 
^ind  locating  the  center  5"  from  right 


A  Handy  Triangle, 


7*-  3Qi/^^^ 


SQo^nc 


1 


T-3qu/^hb: 


^    ot] 


Some  time  ago  a  reader  of  *'The 
Draftsman"  sent  in  the  follomng 
sketch  of  a  handy  httle  triangle, 
though  not  a  triangle  it  is  handled  in 
the  same  way, 

The  sketches  will  no  doupt  explain 
its  use  in  one  resi>ect  though  several 
other  angles  might  be  arranged   for  if 


the  material  is  large  enough.  It  was 
made  from  a  piece  of  an  old  triangle 
and  was  cut  and  trued  up  to  the  pro- 
per angle, 

The  name  of  the  designer  of  this  in- 
strument is  desired  so  he  may  get  the 
full  credit  for  this  article  and  sketch. 


New  Expansible  Steel. 


One  of  the  most  remarkable  and 
valuable  properties  of  nickel-steel  is 
revealed  by  the  discovery  of  the 
French  scientist,  Guillaume,  that  when 
the  proportion  of  nickel  in  the  alloy  is 
a  little  above  36  per  cent,,  the  coeffic* 
ient  of  expansion,  with  rise  of  temper- 
ature^  sinks  to  the  lowest  point  known 
for  any  substance.  Indeed,  M.  Guill- 
aume avers  that  a  nickel- steel  can  be 
made  with  no  coefficient  of  expansion 


at  all.  Experiments  in  this  country 
have  resulted  in  the  production  of 
nickel-steel  with  so  slight  a  degree  of 
expansibility  that  in  practical  work  it 
can  be  entirely  neglected.  The  useful- 
ness of  such  a  material  for  making  in- 
struments of  precision  is  evident.  But 
at  present  the  cost  of  making  the  alloy 
is  too  high  for  its  employment  in 
building  and  the  manufacture  of  heavy 
machinery. — Science. 


Current  Topics. 


Mr.  **Joe  Cone'*  a  Draftsman  and  Poet, 


Joseph  A. 
Cone,  or  '  'Joe 
Cone,**  as  he  is 
best  kno\vii»  the 
subject  of  this 
sketch,  was  bom 
in  Mood  us,  Conn, 
November  15, 
[S69.  Mood  us 
is  a  Uvely  coun- 
try town  in  which  are  located  14  cot- 
ton twne  mills  of  national  repute » 

Here  is  where  Mr,  Cone  made  his 
start  in  the  mechanical  life.  Until  18 
years  of  a^e  he  by  turn  went  to  the 
little  villace  school,  worked  on  his 
father's  farm  and  in  the  mills.  His 
first  real  trade  was  that  of  printer,  then 
at  the  a,c:e  of  20  he  entered  the  con- 
struction department  of  the  American 
Net  and  Twine  Co,,  (a  branch  of 
which  was  then  located  in  East  Had- 
dam,  Conn.,  near  Moodus,)  as  appren- 
tice. With  this  firm  he  has  remained 
ever  since,  ^oing  to  Boston  when  the 
plant  was  removed  in  1890. 

Immediately  on  his  removing  to 
Boston  he  entered  the  Cambridge,  Y, 


M,  C.  A.  night  schools,  winning  three 
diplomas  in  three  years,  after  which  he 
became  a  member  of  the  American 
School  of  Correspondence,  Being  per- 
sistent in  his  studies,  and  aiming  only 
for  the  hifj^hest  he  has  risen  to  the  posi- 
tion of  chief  draftsman  and  designer 
of  the  American  Net  and  Twine  Co.,  a 
corporation  employing  between  600 
and  i»ooo  persons.  In  addition  to  this 
he  is  head  instructor  in  Mechanical 
Drawine  and  Machine  Design  at  the 
Cambridge  Institute. 

Born  with  a  love  for  literature  Mr. 
Cone  has  jrratified  his  tastes  in  that 
direction  to  the  extent  of  contributing 
to  the  leading  journals  and  magazines 
of  the  country,  many  of  his  contribu- 
tions appearing  in  the  cohimns  of  The 
Draftsman.  l4e  has  also  published  a 
volume  of  successful  verse,  ** Heart  and 
Home  Ballads,"  is  literary  editor  of 
*'Thc  Suburban,*'  a  well-known  Bos- 
ton weekly,  and  is  a  member  of  The 
Harvard  Union,  « 

As  an  inventor,  designer  and  drafts- 
man, Mr.  Cone  is  well  known  in  the 
netting  manufacturing  business.  He 
resides  in  Cambridge,  Mass. 


The  IlliistTation  in  this  article  is  gretited  to  tlie  *'  I^'our  Track  News. 


T^HIS  invention  relates  to  im- 
*  provements  in  ruling-pens ; 
and  the  object  is  to  provide  an  im- 
proved  multiple  ruling-pen  by  means 
of  which  a  number  of  parallel  lines 
may  be  simultaneously  drawn  with  the 
same  ease  and  facility  with  which  a 
single  line  may  be  drawn  with  the 
ordinary  construction  of  ruling-pen* 

With  the  above  object  in  view  the 
invention  consists  in  the  novel  features 
of  construction. 


Figure  i  is  a  perspective  view  of 
one  form  of  my  improved  pen  in  con- 
nection wfth  a  suitable  holder,  and 
Figs.  2  and  3  similar  views  of  differ- 
ent forms  of  the  pen. 


Farm  laborers  in  Mexico  may  be 
employed  at  from  eighteen  to  twenty 
cents  a  day,  though  in  many  parts  of 
the  country  they  are  scarce  and  unre- 
liable. 


Referring  now  more  particularly  to 
the  drawings,  I  designates  the  shank 
of  the  pen,  shaped  at  one  end  to  fit  in 
an  ordinary  pen-holder  2  and  carrying 
at  its  opposite  end  a  fork-shaped  por- 
tion the  forks  3  of  which  are  formed 
each  with  one  or  more  ruling-points  4. 
As  illustrated  by  the  drawings,  the 
shank,  forks,  and  points,  together  with 
the  usual  ink-reservoir  5  for  each 
point,  are  formed  from  a  single  piece 
of  metal. 

In  Fig.  3  is  shown  the  pen  provided 
with  one  ruling-point  for  each  of  the 
fork  members,  with  which  construc- 
tion two  parallel  lines  may  be  drawn 
with  a  single  stroke  of  the  pen*  In 
Fig,  2  the  pen  is  provided  with  two 
points  for  each  fork,  so  that  four  par- 
allel lines  may  be  simultaneously 
drawn — that  is.  two  sets  of  two  lines 
each,  the  hues  of  each  set  being  com- 
paratively close  together  and  the  two 
sets  being  separated  at  a  greater  dis- 
tance from  each  other. 

Fig.  I  illustrates  a  pen  having  one  of 
its  forks  provided  with  one  ruling- 
point  and  the  other  fork  with  two 
points.  With  this  pen  three  parallel 
lines  may  be  drawn  at  each  stroke,  two 
of  them  being  arranged  comparatively 
close  together  and  the  third  one  at  a 
greater  distance. 

The  number  of  ruling- points  car- 
ried by  each  fork  and  the  relative  ar- 
rangement thereof  may  be  varied  to 
adapt  the  pen  for  different  kinds  of 
work  without  departing  from  the 
scope  of  the  invention. 

From  the  above  description  it  will 
be  seen  that  here  is  produced  a  very 
simple  construction  of  ruling-pen 
which  will  be  especially  useful  to  ac- 
countants, bookkeepers,  draftsmen, 
and  others. 


MATHEMATICAI 

'*Can  vou  put    two    and 
gether?"' 

**Not  so  well  as  one  and  one;  I'm  a 
minister." — Detroit  Free  Press. 


Discovery  of  Dynamite. 

Terrible  Explosive  First  Prepared  by  &a  ItalJiiii  Chemisi 
In  the  Year  1845. 


Few  people  know  what  dynamite  is, 
though  the  word  is  in  common  use, 
says  the  American  Syren  and  Ship- 
ping  Journal.  It  is  a  giant  gunpow- 
der; that  is,  an  explosive  material, 
varying  in  strength  and  safety  of 
handling  according  to  the  percentage 
of  nitroglycerin  it  contains.  Nitro- 
glycerin»  whence  it  derives  its  strength, 
is  composed  of  ordinary  glycerin  and 
nitric  acid,  compounded  together  in 
certain  proportions  and  at  a  certain 
temperature.  Nitroglycerin,  though 
not  the  strongest  explosive  known,  be- 
ing exceeded  in  power  by  nitrogen  and 
other  products  of  chemistry,  is  thus 
far  the  most  terrible  explosive  manu- 
factured to  any  extent.  Nitroglycerin 
by  itself  is  not  safe  to  handle,  hence 
dynamite  is  preferred. 

It  is  extensively  made  and  con- 
sumed in  the  United  States  under  the 
various  names  of  Giant,  Hercules, 
Jupiter  and  Atlas  powders,  all  of 
which  contain  anywhere  from  30  to  80 
per  cent,  of  nitroglycerin,  the  residue 
of  the  compound  being  made  up  of 
rotten  stone,  nonexplosive  earth,  saw- 
dust, charcoal,  plaster  of  paris,  black 
powder,  or  some  other  substance  that 
takes  up  the  glycerin  and  makes  a 
porous  spongy  mass. 

Nitroglycerin  was  discovered  by 
Salvero,  an  Italian  chemist,  in  1845. 
Dynamite  is  prepared  by  simply 
kneading  with  the  naked  hands  25  per 
cenL  of  infusorial   earth    and  75   per 


cent,  of  nitroglycerin  until  the  mix* 
ture  assumes  a  putty  condition  not  un* 
like  moist  brown  sugar.  Before  mix- 
ing the  infusorial  earth  is  calcined  in 
a  furnace  in  order  to  burn  out  all  or- 
ganic  matter  and  it  is  also  sifted  to 
free  it  of  large  grain.  While  till 
moist  it  is  squeezed  into  cartridges, 
which  are  prepared  of  parchment  pa- 
per, and  the  firing  is  done  by  fulmin- 
ate of  silver  in  copper  capsules  provid- 
ed with  patent  exploders. 

Nitroglycerin  is  made  of  nitric  acid 
one  part  and  sulphuric  acid  two  parts, 
to  which  is  added  ordinary  glycerin, 
and  the  mixture  is  well  washed  with 
pure  water.  The  infusion  is  com- 
posed of  small  microscopic  silicious 
shells  which  have  lost  their  living 
creatures.  The  cellular  parts  receive 
the  nitroglycerin  and  hold  it  by  capil- 
lary attraction,  both  inside  and  out. 
The  earth  is  very  light.  Water  is  ex- 
pelled from  it  by  means  of  a  furnace 
and  then  in  the  form  of  a  powder  it  is 
mixed  with  nitroglycerin.  Nitrogly- 
cerin has  a  sweet,  aromatic,  pungent 
taste,  and  the  peculiar  property  of 
causing  a  violent  headache  when 
placed  in  a  small  quantity  on  the 
tongue  or  wrist.  It  freezes  at  40  de- 
grees Fahrenheit,  becoming  a  white, 
half-crystallized  mass,  which  must  be 
melted  by  the  application  of  water  at  a 
temperature  of  loo  degrees  Fahrai- 
heit. 


In  Reference  to 

Many  good  articles  are  being  pre- 
pared or  the  pages  of  The  Drafts- 
man of  which  the  following  are  a 
few : 

Plane  Trigonometry,  its  theory,  ap- 
plication and  use  by  Reed  R.  Lewis,  C. 
E.  This  will  be  the  forepart  of  a 
number  of  articles  showing  its  applica- 
tion   to    engineering    work    and  any 


The  Drafsman" 

draftsman  or  student  can  follow  them. 

Several  articles  to  come  on  Element- 
ary Mechanics,  also  Elementary 
Architectural  Design. 

Illustrating  Mechanical  Literature 
will  appear  in  the  February  issue. 

Many  new  inventions  of  interest  to 
The  Draftsman's  readers. 


A  New  Rubber  Stamp  for  Drawings, 


Taylor  Bros,  of  Cleveland  have  re- 
cently made  a  neat  stamp  for  marking 


fofi . 

IheWAm^R&SvmsiYCoL  Cleveland,  0, 

DATE -„„.-     SCAU .-.-, 

D^wN mr, ,..,  AfppovED  ar^. ^ 

M~ ..,.. 


tracing:  so  to  save    the    time    of    the 
draftsman  in  finishing  a  drawing. 

The  border  line  is  2j^''x4K"  which 
is  really  large  enough  to  enclose  the 
data  needed  as  a  title.  This  firm  fur- 
nish an  * 'opaque  ink"  on  pads  for  print- 
ing on  tracing  cloth  with  rubber 
stamos  and  will  look  after  your  orders 
carefullv. 


Transparent  Paper. 

^*W^  HERE  are  several  methods  of     the  assistance  of 
K     rendering    paper    transparent. 


Coat  white  paper  with  a  solution  of 
Irish  moss  in  water,  to  which  a  slight 
quantity  of  previously  dissolved  gela- 
tine has  been  added.  It  should  be  ap- 
plied hot  to  the  paper.  When  colors 
are  desired  they  must  be  transparent; 
they  must  be  ground  in  varnish,  and  a 
stronger  varnish  is  required  than  for 
opaque  colors.  A  fine  yellow  may  be 
produced  by  using  yellow  lake  and  red 
sienna.  These  make  a  warmer  color 
than  the  yellow  lake  alone.  If  cost  is 
no  objection,  aurasine  may  be  used. 
For  pale  red,  madder  lakes  should  be 
employed,  but  for  darker  shades  crim* 
son  lakes  and  scarlet  cochineal  lakes. 
The  vivid  geranium  lake  gives  a  mag- 
Dificent  shade,  which,  however,  is  not 
at  all  fast  in  sunlight.  The  most  trans- 
lucent blue  will  always  be  Berlin  blue. 
For  purple,  madder  purple  is  the  most 
reliable  color,  but  possesses  little  gloss. 
Luminous  effects  can  be  obtained  with 


By  a  new  Dutch  process  it  is 
claimed  that  a  moose  hide  can  be 
turned  into  leather  ready  for  the  sad- 
dlers and  shoemaker's  use  in  from  one 


aniline  colors,  but 
these  are  only  of  little  permanence  in 
transparencies.  Light  transparent 
green  is  hardly  available.  Recourse 
has  to  be  taken  to  mixing  Berlin  blue 
with  yellow  lake  or  red  sienna.  Green 
chromic  oxide  may  be  used  if  its  sober, 
cool  tone  has  no  disturbing  influence. 
Almost  all  brown  coloring  bodies  give 
transparent  colors,  but  the  most  useful 
are  madder  lakes  and  burnt  umben 
Gray  is  produced  by  mixing  purple- 
tone  colors  with  suitable  brown,  but  a 
gray  color  hardly  ever  occurs  in  trans- 
parent prints.  Liquid  siccative  must 
always  be  added  to  the  colors,  other- 
wise the  drying  will  occupy  too  much 
time.  After  the  drying,  the  paper 
must  be  varnished  on  both  sides.  For 
this  purpose  a  well-covering,  quickly- 
drying,  colorless,  not  too  thick  varnish 
must  be  used,  which  is  elastic  enough 
not  to  crack  nor  to  break  in  bending. — 
English  Mechanic, 


to  three  days,  while  by  following  the 
usual  method  of  preparation  it  takes 
about  six  months. 


Metal  Corrosion. 


The  corrosion  of  metals  by  sea 
water  has  been  investigated  by  a  Ger- 
man engineer  named  DiegeL  Alloys 
of  copper  and  nickel  are  not  very  rap- 
idly corroded,  and  are  rendered  more 
immune  by  adjacent  masses  of  copper 
alloys,  iron  or  copper,  these  protectors 
being  then  more  rapidly  corroded. 
Copper-zinc  alloys  are  corroded  either 
by  a  uniform  solution  of  the  alloy  from 
the  surface,  or,  when  the  zinc  exceeds 
per  cent.,  by  a  leaching  out  of  the 
latter,  but  by  the  addition  of  15  per 
cent,  of  nickel  this  action  is  prevented. 
The  corrosion  of  copper  pipes  in  ves- 
sels is  often  very  rapid,  and  occurs  fre- 

The  Duplex  Aogle. 


quently  at  bronze  joints,  but  the  ex-- 
periments  show  that  a  high  amount  of 
arsenic  (over  five  per  cent.)  in  the 
metal  greatly  retards  the  decay.  When 
two  pieces  of  iron  differing  in  phos- 
phorus contents  were  in  metallic  con- 
nection  the  sea  water  corroded  the  low 
phosphorus  iron  from  two  to  five  times 
as  fast  as  the  other.  The  normal  cor- 
rosion of  single  plates  of  metal  was 
less  as  the  percentage  of  nickel  in- 
creased, and  when  two  plates  differihg 
in  nickel  contained  were  in  contact  the 
plates  higher  in  nickel  was  almost 
completely  protected  from  corrosion. 


The  Duplex  Angle  is   practically  a 
right   angle   triangle    with  a  movable 


hypotenuse,  the  toint  of  which  will  re- 
tain, bv  friction,  any  angle  to  which  it 
is  set 


It  is  therefore,  especially  adapted 
for  transferring  a  copying  angles. 

As  the  angle  flush  on  both  sides,  it 
can  be  used  for  drawing  equal  angles 
in  ODOOsite  directions,  a  great  advant- 
age in  drawing:  roof  pitches,  teeth  of 
gear  wheels,  sides  of  taper,  arms  of 
wheels,  polveons,  etc 

The  Duplex  Angle  is  one  of  the 
many  useful  instruments  placed  on  the 
market  by  the  Keuffel  &  Esser  Co., 
127  Fulton  St.,  New  York,  who  will 
be  pleased  to  mail  circulars  and  prices 
to  our  readers. 


A  New  Rubber  Substitute. 


Gutta-joolatong  is  a  comparatively 
new  material  which  is  utilized  as  a 
substitute  for  and  in  conjunction  with 
india-rubber.  It  is  a  product  of  the 
East  Indies,  chiefly  the  island  of  Bor- 
neo, and  in  the  form  in  which  it  is  im- 
ported is  described  as  "whitish  in  col- 
or, looking  something  like  marshmal- 


eum  and  oxidizing  on  exposure  to  the 
air,  becoming  hard,"  The  same  de- 
scription says:  ''It  is  not  a  substitute 
for  gutta-percha  or  india-rubber,  but  is 
used  chiefly  as  a  filler  in  manufactures 
of  india-rubber  gum  and  gutta- 
percha." Its  importation  has  increased 
from  6,500,000  pounds  in  1899  to  14,- 


low  candy,  smelling  strongly  of  petrol-     000,000  pounds  in  1903. 


The  task  of  a  former  Cleveland  rail- 
road man,  Ira  A,  McCormick,  form- 
erly general  manager  of  the  Big  Con- 
solidated, in  supervising  the  equipment 
of  the  New  York  Central  tunnel  from 
Mott  Haven  to  the  Grand  Central  sta- 
tion in  New  York  city  with  electricity, 
promises  to  be  one  of  the  largest 
undertakings  in  electrical  history.  The 
plans  of  the  company  embrace  an  ex- 
penditure of  about  $10,000,000,  and 
the  equipment  of  the  tunnel  will  re- 
quire motor  engines  sufficient  to  move 
all  the  trains  on  the  New  York  Central 
and  New  Haven  roads  from  the  Man- 


hattan station  to  the  Mott  Haven  sta- 
tion and  the  handling  of  the  trains  in 
the  Manhattan  yards.  When  the  plans 
are  worked  out  and  completed  the  mo- 
tors  will  take  each  train  at  the  Mott 
Haven  station  to  the  Grand  Central 
station  and  bring  them  back.  The 
plan  will  do  away  with  all  smoke,  gas 
and  fumes  and  prove  an  innovation  in 
railroad  transportation  in  the  con- 
crested  districts.  Mr,  McCormick  is 
experienced  in  electrical  work  and  the 
success  of  the  undertaking  is  practic* 
allv  assured. 


•*He  Saw  it  on  the  News  Stand" 


Mr.  Architect  (angrily) 
"1*U  woHop  the  hide  off 
of  that  boy  of  mine  for 
staying  out  late  at  ni^ht. 

I,ve  warned  him  before 
about  it.  Here  he  comes 
now!*' 


Willie  ( hopelessly ) 
"S— s — say  paw  here 
is  a  copy  of  ''The  Drafts- 
man which  I  saw  on  the 
News  Stand/ ** 


j3kvf  ^fLjJ 


Architect  (musingly) 
**Well — well  ah,  h,m 
er'e  thank  you  my  boy — 
thank  yon." 


The  $2,142,207  worth  of  platinum 
extracted  in  the  Goroliagodatski  dis- 
irict  of  Russia  last  year  is  practically 
the  world's  supply  of  that  metal. 


A  scheme  has  been  prepared  for  car- 
r>'iiig  out  an  uiidergrouud    railway  in 
Mauchester,  Englau,   which   connect'! 
ions  with  the  principal  out  districts. 
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so  he  moves  on  to  another  job. 

This  may  be  his  picture  if  he  clings 
to  old-time  tools  and  methods.  He 
should  aspire  to  a  better  knowledge 
of  the  work  (see  Brain  Collection  )aiid 
to  the  use  of  the  latest  tools  such  as — 
well,  we  will  say  the  Universal  Draft- 
ing Machine. 

Draftsmen  do  get  thin  studying, 
and  the  mental  strain  for  eight  hours 
is  something  to  make  a  fellow  nervous 
sometimes,  too,  yet  the  draftsman  is 
die  **man  behind  the  gun'*  in  one 
sense  of  the  word. — he  designs  the 
gun. 


Have  you  renewed  yoiir  subscription  for  The 
Dmftinan  ?    I'm  just  on  my  way  to  get  the  new 

Januarj'  Issue,  (SeeScetch.) 


Good  Articles  Coming! 


The  Design  of  Screw  Propellers, 

tes  ou  Shop  Insj>ection, 
Plane  Trigonometry  and  its  Uses, 
Illustrating  Mechanical   I^iterature. 
Pen   Drawn  Cover  Designs  ^ 
The  Design  of  a  Simple  Lever, 
How^  to  True  up  Triangles. 
How  to  Straighten  Paper. 
Inventions  of  Drafting  Appliances, 
Sizes  of  Upset  Screw  Threads,  Illustrated 
Also  continued  Articles  in   Home  Study 
and  Architecture. 


In  "The  Draftsman." 
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Mechanical  Drawing  at    Central  Insti- 
tute, y ' 

ECHANICAL    Drawing      same  rooms,  so  ihat  the  tables  in  tlie 

two  drawing  rooins  serve  for  a  great 
11  umber  of  students. 

The  tables  for  the  use  of  students 
in  drawing  arc  illustrated  on  another 
page  and  it  will  be  seen  that  they  af- 


at  Central  Institute  is  be- 
ing conducted  as  practical 
as  possible  and  the  work 
is  arranged  to  cover  a 
period   of   three  years  if 


fiesired. 

During  this  time,  the  students  also 
take  up  the  subjects  of  mathematics, 
physics,  chemistry  and  mechanics,  be- 
sides drawing* 

Day  and  evening  classes  occupy  the 


ford  ail  I  cr  rr>om    as     well     as 

workinL 

This  illustration  shows     the    room 
used  by  those  in  elementary  drawing 
i'l  both  the  day  and   evening  classes 
(Continued  on  page  93) 


Mechawicai. 


Preliminary  Propeller  Design. 

Carl  H.  Cf.ark. 


■ 


THE  questions  of  size,  pitch,  sur- 
face and  shape  of  the  blades  of  a 
!>ropeIler  are  among  the  most  difficult 
'»f  those  with  which  the  Marine  En- 
inneer  has  to  deal.  The  conditions 
under  which  propellers  work  are  so 
different  that  great  care  is  required 
in  judging  the  action  of  one  wheel 
from  that  of  another. 

The  problem  as  usually  presented  is 
about  as  follows:  The  I.  H.  P.  re- 
uuired  to  drive  any  hull  at  a  required 
*pted  may  be  at  least  approximately 
aetemiined  in  several  ways,-  and  the 
question  is  to  so  prcportion  the  pro- 
peller as  to  economically  tise  up  this 
power.  For  a  nice  determination  of 
the  properties  of  the  wb^el  any  au- 
thentic data  may  be  lised,  '  This  data 
has  been,  collected  and^  presented  m 
tabular  form  in  '*Barnaby*s  Marine 
f^ropellers.''  and  also -in  several  other 
books  and  papers. 

If  this  data  is, not  at  imud  it- is  de- 
sirable to  be  able  In  make  a  clo^e  esti- 
mate of  the  properties  of  the  propeller: 
The  surface  may  be  figured  from  the 
thrust  per  square  fppt  of  area*^  The 
indicated  thrust  is  'given 'by  the. 
fornuda      '  •    '  ' 

/,  H.  P.X33.ooo=indicated  thrust 

— speed  in  knotsX  101*3- 

Now  the  amount  of  thrust  absorlied 
bv  each  square  frM>t  of  hlride  area  is 


fn^m  ijootbs.  to  i  lootbs. ;  so  that  if  the 
l.  H,  l\  Is  divided  by  this  quantity  the 
total  blade  area  is  obtained — this  arc 
must  be  so  disposed  as  to  diameter  and 
numbcT  of  blades,  that  the  area  shall 
not  l>e  too  large  in  proportion  to  the 
disc  area,  or  area  of  the  circle  de- 
scribed by  the  tips  of  the  blades.  The 
develoi>ed  area  is  usually  about  35  to 
40  per  cent,  of  the  disc  area,  for  four- 
bladed  wheels  and  about  30  to  35  per 
cent,  for  Lliree  blades.  This  Umita- 
tiun  will  fix  the  diameter. 

If  the  greatest  immersed  cross-sec-' 
tinn  of  the  vessel  is  obtainable  an  ad- 
ditional estimate  of  the  dianteter  is  ob- 
tainable f  font  thj  proportion  .of  the' 
d^s'c:  afea  lo  the;arca*of  the  greatest 
immcrsefl  cmsS'SecliOn,  This-  propor- 
tion willtbo^uf  JO  ppr  cAit  for 
slovV  vt'SheU.  af>oUt  3^3  per  *ftrhtJ  for 
fa^  ships,  and  about  ^^  per  cent,  for 
V  <  sstjla  u  sed^  for,  towing. 

The  revoUilJons  per  nrintiie  wiH  Le 
nxed  by  the  L  'H..  P-:  and.  assunung 
iliat  tlif*  givt*n'I.*PL'K  is'^yfficreiit  toCj 
proditcethe  given  sfjeed  the  [^ikhretj 
quired  can  Ix'  readily  figured,  aHowingT 
a  certain  amount  for  slip.    Tliis  slip  fn 
a    well-designed   propeller    will    vary 
between  12  per  cent,  and  20  per  cent 
with  perhaps   16  per  cent,   as  a   fair 
average.     Then — 


-=:^dvance  per  revolution 


revs,  per  mm. 
advance  per  rev, 
advance  per  re\'. 

1H4 


=pilch  of  wheel  in  ft. 


The  proportion  of  pitch  to  diame- 
ter, termed  the  pitch  ratio,  varies  from 
l.o  to  1.3.    The  final  determination  of 

I  these  dimensions  must  be  made  such 
as  to  satisfy  all  the  proportions  reason- 
ably well. 


The  alcove  outlined  method  must  be 
accompanied  by  practical  experience, 
and  when  so  used  will  give  good  re- 
sults. The  individual  designer  will 
usually  have  on  hand  a  certain  amount 
of  data  which  he  has  collected  from 
previous  work.  As  a  matter  of  fact 
it  is  not  always  possible  to  get  the 
best  propeller  at  the  first  trial,  and 
many  times  it  is  necessary  to  make 
a  second  wheel,  using  the  data  obtain- 
ed from  the  first,  making  whatever 
changes  appear  necessary. 

The  laying  out  of  the  propeller  to 
the  dimensions  decided  upon  will  be 
dealt  with  in  the  next  issue. 


The  Allen  Riveter. 


I 


NO  one  of  the  modern  improve- 
ments introduced  into  the  struc- 
tural, bridge  and  boiler  making  shops 
of  this  country  deserves  more  atten- 
tion at  the  present  time  than  the  por- 
table riveting  machine,  a  tool  that  is 
always  reliable,  is  a  great  time-saver 
and  one  that  can  speedily  accomplish 
work  which  it  would  otherwise  be 
folly  to  undertake. 

Prior  to  1883  such  a  machine  as  a 
riveter  was  unknown,  and  it  was  at 
that  time  tliat  Mr.  Alk^n  oljtained  the 
first  patents  on  the  machine,  which  has 
now  come  into  such  general  use  in 
boiler  making  and  structural  iron 
working  shops  as  to  make  one  forget 
that  it  is  a  tool  of  comparatively  re- 
cent invention.  Since  that  date,  the 
firm  which  bears  his  name  has  devoted 
its  Ume  to  the  perfection  of  his  ma- 
chine, and  it  now  enjoys  the  reputa- 
tion of  embodying  all  the  best  princi- 
ples of  riveter  construction  with  none 


of  their  defects.  Several  new  features 
recently  patented  have  now  been 
added  to  the  machine,  which  we  shall 
attempt  to  describe  in  the  space  al- 
lotted. 


As  will  be  seen  by  referred  to  the  il- 
lustrations, showing  a  sectional  view 
and  the  machine  complete,  the  piston 
rod  connects  levers  of  different  length, 
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forming  a  toggle  joint.  The  lower 
ends  of  the  larger  levers  are  attached 
to  fixed  centers  on  the  frame,  which  is 
of  very  rigid  construction,  and  the  end 
of  the  short  central  lever  is  attached  to 
die  ram,  which  has  a  die  head  screwed 
into  the  lower  end,  this  arrangement 
allowing  any  desired  change  in  the 
•distance  between  the  dies  to  be  easily 
effected. 

The  middle  link  is  connected  with 
the  piston  rod  by  means  of  a  steel 
crosshead,  which  has  a  phosphor 
bronze  shoe.  The  side  links,  which  fit 
over  the  trunnions  on  the  middle  link, 
are  connected  by  a  straight  pin.  In 
this  way  a  double  bearing  is  obtained 
and  a  direct  leverage  effected  of  a 


unique  type  in  riveter  design.  Tests 
have  determined  that  a  12-inch  cyl- 
inder of  this  construction  with  80 
pounds  pressure  will  exert  75  tons 
pressure  on  the  head  of  the  rivet. 

One  of  the  most  important  features 
is  the  cut-off  contrivance,  which  au- 
tomatically covers  the  port  in  the  cyl- 
inder when  the  machine  is  not  in  oper- 
ation, thus  preventing  any  possible 
leakage  of  air. 

The  machines  may  be  operated  by 
either  steam  or  air,  and  they  are  so 
tialanced   that    when    suspended    they 


can  be  operated  either  vertically  or 
horizontally.  The  "jaw"  riveter  is  so 
arranged  that  it  will  straddle  the  edge 
of  girders  and  beams,  having  6-inch 
angle  irons  on  each  side,  and  likewise 
operate  in  channel  iron. 

The  Allen  boiler  riveter,  which  we 
also  illustrate,  consists  of  two  levers, 
having  at  one  end  a  pressure  cylinder 
to  open  and  close  the  levers,  at  the 
other  end  the  riveting  machine  on  one 
arm,  and  a  suitable  die  with  counter 
weight  attached  on  the  other  arm. 
The  long  arms  of  the  levers  are  made 
capable  of  reaching  a  rivet  72,  84  or 
96  inches,  respectively,  from  the  edge 
of  the  plate,  so  as  to  operate  upon  the 
circular  seams  of  a  boiler. 

The  riveter  works  on  the  principle 
of  hand  work,  forming  the  head  of  the 
rivet  by  a  succession  of  rapid  blows 
around  the  rivet  until  the  desired 
shape  of  the  head  is  obtained. 

The  machine  is  operated  with  an  at- 
mospheric pressure  of  from  30  to  40 
pounds  to  the  square  inch,  and  makes 
from  150  to  200  strokes  per  minute. 
The  time  required  to  form  the  head  of 
a  ^-inch  rivet  is  about  6  seconds,  and 
at  steady,  straight  work,  allowing  for 
ordinary  detention  and  loss  of  time, 
two  or  three  rivets  can  readily  be  fin- 
ished in  one  minute. 

These  machines  are  operated  with 
less  than  half  the  number  of  men  re- 
quired to  run  a  riveting  machine 
where  the  work  is  suspended,  and 
their  simplicity  makes  skilled  labor 
entirely  unnecessary.  —  "RyersoWs 
Monthly," 
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gtiide  which  throws  it  forward  to  the 
required  depth.  One  stroke  only  of  the 


head  is  necessary  to  complete  the  cut. 
H.  MacDonald. 


Elementary  Mechanics  and  Lever  Design. 


A  MACHINE  is  a  device  designed 
to  transform  and  convey  energy, 
and  to  do  useful  work. 

An  electrical  power  plant  illustrates 
both  features  of  a  useful  machine  or 
collection  of  machines. 

The  heat  energy  of  the  steam  actu- 
ates the  moving  parts  of  the  engine 
which  transfers  the  power  to  the 
armature  of  the  dynamo,  where  it  is 
converted  into  the  energy  of  the  elec- 
tric current. 

The  efEect  force  exerted  by  the 
agent  losing  energy  and  the  force 
exerted  by  the  body  receiving  energy 
in  a  simple  machine  may  be  denoted 
by  two  terms  introduced  by  Rankine, 
namely  effort  and  resistance.  The 
problem  in  simple  mechanics  consists 
in  finding  the  relation  of  resistance  to 
effort  and  this  relation  or  ratio  is 
known  as  the  mecliankal  advantage. 

In  elementary  discussions,  it  ts  cus- 
tomary to  neglect  friction  and  to  as- 
sume that  the  parts  of  a  machine  are 
rigid  and  without  weight,  but  in  prac- 
tice there  is  always  some  wasteful  re- 
sistance due  to  friction,  rigidity  of 
cords,  etc.  The  work  done  is  there- 
fore always  partly  useful  and  partly 
wastefuL 

If  a  machine  could  be  made  that 
would  waste  no  energy,  that  is,  one  in 
which  the  resistance  is  all  useful  and 
not  wasteful,  the  machine  would  be 
perfect  and  its  efficiency  would  be 
unity. 


The  efficiency  of  a  machine  is  the 
ratio  of  the  useful  work  done  by  it  to 
the  total  work  done  by  it,  and  is  al- 
ways expressed  as  a  percentage. 

An  efficiency  of  90  per  cent.  meait$ 
that  the  energy  given  out  is  90  per 
cent,  of  that  put  into  the  machine* 
B  W 
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A  machine  which  will  give  perpetual 
motion  with  no  supply  of  energy  from 
without  is  thus  clearly  impossible. 

Simple  machines  are  restricted  to 
devices  for  merely  transferring  energy 
while  complex  machines  areofteii  com- 
binations of  two  or  more  simple  ma- 
chines or  mechanical  powers. 

There  are  onlv  six  devices  consid* 


I 
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iple  machines,  the  lever,  the 
pulley,  the  lulteel  and  qa-ICj  the  incline 
plane,  the  wedge  and  the  scretv.  The 
pulley  and  wheel  and  axle  are  levers 
in  different  forms  and  the  wedge  and 
screw  are  modifications  of  the  inclined 
plane ;  it  is  therefore  possible  to  re- 
duce the  six  to  two,  the  lever  and  the 
inclined  plane. 

A  lever  is  a  rigid  bar  straight  or 
curved »  turning  about  a  fixed  center 
called  the  fulcrum. 

The  perpendicular  distance  between 
ihc  fulcnim  and  the  line  of  action  of 
the  effort  and  between  the  fulcrum 
and  the  resistance  are  called  the  arms 
of  the  lever  as  AF  and  FB  in  Fig,  i. 

A  straight  lever  is  one  in  which  the 
arms  are  in  the  same  straight  line, 

A  lever  is  said  to  be  of  the  first  class 
if  the  fulcrum  is  between  the  points  of 
application  of  the  force  or  effort  and 
tlie  resistance,  Fig.  i ;  of  the  second 
class  if  the  resistance  or  weight  is  be- 
tween the  fulcnmi  and  the  effort 
(¥ig.  2)  ;  and  of  the  third  class  when 
the  effort  is  between  the  resistance  and 
the  fulcrum,  (Fig.  3.) 

The  common  balance  is  an  example 
of  the  first  class^  equal  arms,  while  the 
crow  bar  resting  over  a  block  with  a 
weight  at  the  outer  end  is  of  the  same 
class,  though  of  unequal  arms. 

b 


To  demonstrate  the  mechanical  ad- 
vantage of  the  lever,  let  AB  (Fig,  4) 
be  a  straight  lever  whose  arms  are  FA 
&FB  with  P  the  effort  and  W  the  re- 
sistance or  weight  lifted.  Tilt  the 
lever  into  the  position  afb,  and  neg- 


lecting friction  of  PXaC  (effort  mul- 
tiplied by  distance  through  which  it 
moves)  is  the  work  done  by  the  effort 
against  IVXbD  of  the  resistance, 
IVXbD  being  the  weight  multiplied 
by  the  distance  through  which  it  is 
moved. 

Putting  these  equal  to  each  other, 
PXaC—WXbD  but  the  ratio  of  the 
lines  aC  and  bD  is  the  same  as  that  of 
the  arcs  aA  and  bB;  and  the  ratio  of 
the  axes  is  the  same  as  their   radii 


mmF'  d  t»  lid, 

•-  d^iid', 
d'*dim.nm, 

g'Md\ 


FA  and  FB,  therefore 

PXFA:=IVXFB 

The  arm  FB  is  often  spoken  of  as 
the  purchase  that  lever  has  and  is  ap- 
plied to  levers  of  the  first  class. 

Suppose  we  say  a  man  weighing  160 
lt)s  works  with  a  6  ft.  crowbar  and 
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used  a  fulcrum  six  inches  from  the 
end,  what  w  eight  can  he  lift  ? 

Then  PA=s  ft.-6  in.=66  ft.    FB=: 
6  ft.    P=i6otbs. 

i6oX66in.=KX6in. 

io56o=WX6. 

W  =  10560  ==  1760  lbs. 


Now  suppose  we  are  to  design  a 
lever  with  which  a  man  who  can  lift 
100  tbs.  can  lift  500  at  the  end  of  an 
arm  3  in.  from  the  center  of  the  shaft, 


the  arm  and  lever  to  be  2  ft.  o  in.  apart- 
Then  Fig.  5  shows  the  arrangement 
of  lever  and  arm  with  a  table  of  pro- 
portions. Some  of  these  are  revised 
from  Union's  Machine  Design, 
though  it  is  suggested  that  D  be  twice 
the  diameter  of  the  shaft  if  the  arm 
and  lever  are  of  cast  iron  and  if  so 
then  ribs  should  be  run  along  on  the 
web  of  the  lever  to  stiffen  it. 

The  grip  portion  of  the  lever  will 
be  ^he  same  for  any  length  if  it  is  to 
be  for  the  hand. 


High  Speed  Cams. 

By  F.  H.  Sibley. 

CAMS  might  be  divided,  with  re- 
spect to  their  method  of  trans- 
muting motion,  into  two  classes — 
those  in  which  the  follower  is  a  point, 
or  a  roller  mounted  on  a  pin  as  an 
axis,  and  those  in  which  the  follower 
is  a  bar  or  yoke,  either  straight  or 
curved.  Each  of  these  divisions  might 

A 


ond. 

Cams  are  made  in  a  great  variety  of 
shapes.  For  the  method  of  laying 
out  some  of  the  more  common  forms, 
the  student  is  referred  to  the  standard 
text-books  of  Mechanism  or  to  the 
other  articles  of  this  series. 

Cams   that   are  intented   for    high 


be  subdivided  into  two  classes 
respect  to  their  use,  into  cams  that  are 
designed  to  work  at  low  speeds  and 
cams  that  are  intended  for  high 
speeds.  The  operating  machinery  of 
some  types  of  drawbridges,  and  metal 
shaping  machines  furnish  examples  of 
the  first  subdivision,  sewing  machines 
contain  a  good  illustration  of  the  sec- 


with     speeds 


should  be  so  constructed  as 
to  give  a  smooth  motion  to  a  follower, 
i.  e.,  a  motion  free  from  jerks  due  to 
sudden  starting  and  stopping.  The 
principle  on  which  they  are  designed 
is,  that  as  the  cam  rotates  the  follower 
shall  start  gradually  from  rest,  in- 
crease to  a  maximum  velocity  at  the 
middle  of  its  stroke  and  then  gradu- 
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ally  come  to  rest  again.  The  motion 
is  uniformly  accelerated  during  the 
first  half  of  the  stroke  and  uniformly 
retarded  during  the  last  half  of  the 
stroke.  The  method  of  laying  out  the 
curves  for  high  speed  cams  will  be 
applied  in  this  article,  ist  to  a  cylindri- 
cal cam  having  a  roller  follower 
mounted  on  an  arm  which  oscillates 
about  a  fixed  center  (Fig.  4).  2nd  to 
a  plate  cam  having  a  bar  follower, 
which  moves  so  as  to  remain  always 
parallel  to  its  initial  position.   Fig.  5. 

In  uniformly  accelerated  motion, 
the  distance  passed  over  by  a  moving 
point  varies  as  the  square  of  the  time 
it  is  in  motion,  i.  e.,  if  a  point  moves 
one  inch  the  first  second  it  will  move 
four  inches  in  two  seconds,  nine  inches 
in  three  seconds,  etc.  If  these  values 
were  plotted  with  reference  to  a  pair 
of  co-ordinate  axes  the  resulting  curve 
would  be  parabolic.  This,  therefore, 
is  the  form  of  the  curve  for  a  high 
speed  cam. 

Suppose  we  take  a  sheet  of  paper 
OABE  (Fig.  i)  and  lay  out  on  it  a 
line  constructed  as  follows:  Bisect 
OE  at  M  and  divide  OM  into  any  con- 
venient number  of  parts,  say  5.  On 
the  perpendicular  through  M  lay  oflf 
any  distance  as  ST  and  divide  it  into 
the  same  number  of  parts  as  OM, 
Through  the  divisions  i,  2,  3,  etc.,  on 
OM  erect  perpendiculars  and  through 
the  divisions  i,  2,  3,  etc.,  of  S'T  draw 
parallels  to  OM.  Then  through  i',  2', 
etc.,  the  intersections  of  these  two  sets 
01  lines  draw  JTT.  The  line  TS" 
would  be  constructed  in  the  same  way 
on  the  other  side  of  MT,  Now  if  the 
sheet  of  paper  were  wrapped  around 
a  cylinder  (as  shown  in  Fig.  2)  whose 
circumference  is  equal  to  OE,  and  the 


cylinder  made  to  revolve  on  its  axis,  a 
point  forced  to  follow  the  path  S*  TS^*^ 
would  move  up  a  distance  ST,  while 
the  cylinder  was  turning  half  around 
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and  then  down  again  to  where  it 
started  as  the  cylinder  completed  its 
revolution.  The  following  point 
would  have  the  same  velocity  through- 
out its  motion.  It  would  go  from  rest 
to  its  maximum  velocity  with  a  sudden 
jerk  and  get  another  jerk  at  the  top 
of  the  cylinder  where  it  turned  to 
come  down.  Such  a  motion  would 
be  very  trying  on  a  machine  particu- 
larly if  the  reversals  took  place  rap- 
idly. 

Suppose  now  that  the  path  of  the- 
follower  on  the  cylinder,  instead  of 
being  a  straight  line  wrapped  around 
the  cylinder  is  made  a  parabolic  curve 
reversing  at  3*.  Fig.  3.  Then  if  this- 
curve  is  wrapped  around  the  cylinder 
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as  shown  in  Fig.  4  a  follower  moving 
along  this  path  will  start  gradually 
from  S ,  increase  to  a  maximum  velo- 
city at  3'  and  then  come  gradually  to 
rest  again  at  T,  while  the  cylinder  re- 
volves thro  an  angle  of  180°  From  Tto 
S"  while  the  cylinder  revolves  the  re- 
maining 180**  the  motion  of  the  fol- 
lower will  be  reversed  coming  to  rest 
again  at  the  original  starting  point. 

The  method  of  laying  out  this  curve 
is  as  follows :  In  Fig.  3,  lay  off  OM 
equal  one  half  the  circumference  of 


and  at  a  distance  apart  equal  to  the 
diameter  of  the  following  roller,  they 
will  represent  the  sides  of  a  groove 
which  will  drive  the  follower  verti- 
cally up  and  down  the  required  dis- 
tance according  to  the  law  of  the  high 
speed  cam. 

In  this  example  the  follower  is 
mounted  on  an  arm  which  oscillates 
about  Q,  therefore  the  follower,  moves 
up  and  down  on  the  arc  PP'  instead 
of  on  a  vertical  line.  Then  points  on 
the  curve  TS  instead  of  being  found 


the  cylinder.  Bisect  OM  at  3 
S'T'  at  9&.  Divide  O3  into  any  con- 
venient, number  of  parts  say  3.  Then 
divide  5"  96  into  the  square  of  three 
parts  as  shown.  Erect  the  perpendic- 
ulars at  1,2,  3,  and  draw  the  horizon- 
tals through  lb,  4b,  andp^.  The  inter- 
sections I*,  2\  3'  will  h€  points  on  the 
curve.  Now  divide  3M  into  three 
parts  and  the  distance  V  gb  into  the 
square  of  three  parts  and  get  the  inter- 
sections i",  2"  and  complete  the  curve 
from  3'  to  T  through  these  points. 
The  curve  TS"  corresponding  to  the 
second  half  of  the  cylinder's  revolu- 
tion is  laid  out  in  the  same  way.  This 
curve  can  be  found  in  Fig.  4  by  pro- 
jection, as  shown  at  ST,  If  two  more 
curves  are  drawn  parallel  to  this  one 


and  on  the  vertical  lines  as  shown  will  be 
offset  by  distances  equal  to  the  ordi- 
nates  of  the  arc  PP\  The  right  hand 
half  of  Fig.  3  shows  the  construction 
for  finding  the  true  point.  The  true 
curve  is  the  lower  line  in  the  middle 
of  the  groove  in  Fig.  4. 

Now  consider  the  plate  cam  having 
a  bar  follower  in  Fig.  5,  O  is 
the  center       of  the  base 

circle  of  a  plate  cam  which  by  revolv- 
ing about  0  will  drive  the  bar  B  up- 
wards from  A  toT  with  uniformly  ac- 
celerated and  retarded  motion  while 
the  cam  is  revolving  thro'  an  angle  of 
120',  hold  it  at  rest  at  T  while  the  cam 
revolves  another  120'  and  then  let  it 
fall  to  its  original  position  as  the  cam 
completes  its  revolution.    The  motion 
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downward  being  also  uniformly  accel- 
erated and  retarted. 

To  lay  out  the  curve  of  this  cam. 


nj,4 


divide  the  base  circle  into  three  equal 
arcs  AF,  FG  and  GA  each  equal  to 
120'.  Divide  the  arc  AF  into  two 
equal  parts.  Also  divide  the  distance 
AT  into  two  equal  parts  at  90.  Divide 
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the  first  half  of  the  arc  AF  into  any 
convenient  number  of  parts,  say  three, 
and  draw  the  radii  Oi,  O2,  O3.  Lay 
off  the  distance  Aga  into  the  square 
of  three  parts  or  nine.  With  O  as  a 
center  and  radii  Oia,  04a,  Oga,  draw 
arcs  cutting  the  radii  to  the  base  circle 
in  the  points  i,  2,  3.  At  these  points 
draw  lines  making  the  same  angle  with 
the  corresponding  radius  as  the  bar  B 
makes  with  the  original  position  of 
the  radius  OA,  In  this  case  the  angle 
is  constant  and  equals 

90*  since  we  have  assumed  that  the 
follower  is  to  remain  parallel  to  its  in- 
itial position,  but  if  the  bar  were 
hinged  so  as  to  oscillate  about  some 
point  off  at  the  side  of  the  figure,  the 
point  T  on  the  bar  would  move  in  the 
arc  of  a  circle  and  the  angle  would 
change  with  every  new  position  of  the 
cam.  Now  divide  the  second  half  of 
the  arc  AF  into  three  parts,  also  divide 
Tga  into  nine  parts.    With  center  at  O 


In  Place  of  the  Atom. 

If  we  must  discard  the  atom  what 
are  we  to  accept  in  its  place?  Two 
new  conceptions  have  been  found 
necessary — the  ''ion'*  as  the  unit  of 
matter,  the  "electron"  as  the  unit  of 
force.  The  new  chemistry  holds  that 
matter  and  force  are  different  mani- 
festations of  the  same  thing.  Inertia 
is  the  characteristic ;  indeed,  the  indis- 
pensable, property  of  both  matter  and 
electricity.  What  would  be  simpler 
than  to  assume  that  the  ultimate  par- 
ticles of  each  are  one  and  the  same? 
Prof.  Fleming  has  declared  that  **we 
can  no  more  have  anything  which  can 
be  called  electricity  apart  from  cor- 
puscles than  we  can  have  momentum 
apart  from  matter." 


lay  off  OV  equal  to  OT,  Oi,  equal  to 
Oib,  O2'  equal  to  04b.  Draw  per- 
pendiculars to  the  radii  through  these 
points  as  before*  A  smooth  curve 
drawn  tangent  to  these  perpendiculars 
will  be  the  required  curve  of  the  cam 
and  as  the  base  circle  revolves  about 
O  the  bar  will  move  upward  from  A 
to  9a  with  uniformly  accelerated  mo- 
tion and  then  from  ga  to  T  with  uni- 
formly retarded  motion. 

For  the  period  of  rest  the  curve  i% 
simply  the  arc  of  a  circle  with  radius 
or.  The  curve  AV  is  laid  out  ex- 
actly like  AT, 

It  will  be  noticed  that  the  curve 
does  not  pass  through  the  points  1,  2, 
3,  2*,  etc.,  but  tangent  to  the  lines 
drawn  through  those  points.  The 
reasons  for  this  can  be  found  in  the 
text-books  under  the  ordinary  forms 
of  cams  of  this  class  or  under  the  sub- 
ject of  rolling  and  sliding  contact. 


Percussion  System, 


In  the  percussion  system  of  mining 
the  great  boring  instrument  or  trepan, 
rises  and  falls  with  a  regular  motion, 
revolving  as  it  docs  on  a  vertical  axis. 
Its  huge  teeth  tear  and  grind  the  soil 
and  rock  to  powder.  The  water  in 
the  shaft  turns  this  to  pulp  and  the 
mixture  is  brought  to  the  surface  in 
a  huge  caisson  with  an  automatically 
sliding  bottom.  When  the  shaft  is 
lined  with  steel  tubing,  it  is  pumped 
dry,  and  when  a  relief  shaft  is  sunk 
the  mine  is  ready  for  operation.  This 
method  is  being  used  to  reach  a  newly 
discovered  seam  of  coal,  which  was 
struck  at  a  depth  of  1.190  feet  in 
Kent,  England. 


AlKHITECTURAL. 


Cost  of  Operating  Buildings. 


XPRESSING  the  cost  oi 
operating  buildings  in 
terms  of  the  rentable 
floor  space  is  unusual, 
certainly  so  far  as  most 
of  the  published  data  on 
the  subject  are  concerned  It  will 
therefore  be  of  interest  to  record 
the  results  of  some  investigations  re- 
cently made  of  a  number  of  New  York 
buildings,  particularly  as  figures  on 
this  basis  are  valuable  as  indicating 
possibilities  of  comparison  between 
buildings  of  the  same  as  well  as  of 
different  classes.  The  data  were  com- 
piled from  actual  running  expenses  by 
Mr.  J.  D,  Wilson,  treasurer  and  me- 
chanical engineer  of  the  American 
Elevator  Company,  of  New  York,  and 
cover  both  office  and  loft  buildings. 

Of  the  office  buildings  selected  one 
is  located  on  Broadway  and  is  fifteen 
stories  in  height,  having  about  56,900 
square  feet  of  rentable  area,  including 
space  in  basement  and  attic.  The 
building  has  its  own  lighting,  heating 
and  elevator  plant,  the  latter  of  the 
hydraulic  t^^pe,  and  the  operating  cost, 
on  the  basis  of  the  bills  incurred  in 
1 901,  was  35  cents  per  square  foot  of 
rentable  space.  When  insurance, 
water  rents  and  similar  charges  are 
included,  the  cost  was  65.1  cents  and 
70.2  cents  including  maintenance,  in- 
dicating that  the  jiiaintenance  charge 


was  something  over  7.8  per  cent.  In 
the  case  of  a  second  office  building,  in 
what  is  regarded  as  the  uptown,  office- 
building  section,  having  over  18,500 
square  feet  of  renting  space,  the  net 
operating  cost  was  $1.25  per  square 
foot  per  annum,  but,  including  taxes, 
was  $1.42.  The  maintainance  charge 
was  23  cents,  or  16.2  per  cent,  mak- 
ing the  total  $1.65.  This  building  has 
electrically  operated  elevators  and 
pumps  and  the  current  is  furnished 
from  an  adjacent  plant  The  differ- 
ence in  operating  costs  in  the  two 
buildings  is  in  part  due  to  the  differ- 
ence in  size. 

In  the  case  of  the  down-town  build- 
ing, Mr.  Wilson  made  a  subdivision  of 
the  costs,  which,  though  largely  based 
on  estimates,  is  interesting.  The  cost 
of  the  lighting  service  alone  was  ob- 
tained in  the  following  manner:  From 
a  twenty -hour  test  during  the  winter, 
the  output  of  the  electric  plant  was 
found  to  be  576*9  kilowatt-hours,  the 
average  load  being  258.4  amperes  at 
112  volts.  By  allowing  8  pounds  of 
coal  per  kilowatt-hour,  the  coal  con- 
sumption chargeable  to  light  was,  as 
readily  calculated,  2.31  tons.  This 
amount,  ho%vever,  he  assumed  as  the 
average  daily  amount  burned  during 
the  six  months  of  the  winter  season, 
and  for  the  consumption  during  the 
other  half  of  the  year,  when  less  light* 
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ing  is  required,  made  a  reduction  of  40 
per  cent.,  leaving  the  figure  1.39  tons. 
These  two  amounts  into  a  half  year  in 
each  case,  with  coal  at  $2.77  per  ton, 
the  price  then  current,  gave  the  total 
coal  bill  for  lighting  service  as  $1,- 
872.46.  It  happened  that  the  amount 
of  coal  represented  by  this  cost  was 
about  one-third  of  the  total  amount 
burned  and  accordingly  one-third  of 
the  engineering  charges  of  the  build- 
ing, such  as  labor,  water,  taxes,  insur- 
ance and  supplies,  or  $1,579.84,  was 
added.  To  this  was  then  induded  the 
cost  of  work  done  in  electric  equip- 
ment and  maintenance,  $473.42,  and 
the  cost  of  lamp  renewals  in  one  year 
$80,  making  the  total  cost  of  lighting 
$4,005.72.  There  were  1,667  16- 
candle-power  equivalents  in  the  build- 
ing, so  that  the  cost  per  i6-candle- 
power  equivalent  was  $2.41,  or,  if  in- 
terest at  6  per  cent,  were  included,' 
$2.54.  One  i6-candle-power  equival- 
ent was  furnished  for  every  34  square 
feet  of  rentable  floor  space,  but  if  some 
200  lamps  used  for  public  lighting 
were  excluded,  there  was  one  equival- 
ent for  every  38.5  square  feet.  The 
diflference  between  the  total  coal  con- 
sumed in  one  year,  1,596.6  tons,  and 
the  amount  used  for  lighting,  was 
charged  to  pumping,  namely,  920.4 
tons.  Of  this,  25  per  cent,  was  re- 
garded as  required  for  miscellaneous 
pumping,  leaving  691.3  tons  for  the 
elevators.  There  are  four  passenger 
elevators  which  travel  at  a  speed  of 
450  feet  per  minute  and  were  found  to 
make  an  average  of  304  round  trips 
per  day,  carrying  4,500  passengers. 
They  approximated  on  this  basis  76.4 
miles  per  day,  or  22,900  car-miles  per 
year  of  300  days,  allowing  for  days  of 


light  operation,  such  as  Sundays  and 
holidays.  The  coal  cost,  at  $2.77  per 
tcwi,  was  $1,914.94,  or  83.5  cents  per 
car  mile.  To  this  were  added  $3,159.- 
68,  the  remainder  of  the  engineering 
account ;  $3,276,  the  wages  of  tlie  ele- 
vator operators  and  starters;  and 
$272.20,  the  cost  of  elevator  repairs; 
that  is,  a  total  of  $8,622.82,  or  $3.77 
per  car  mile  on  the  basis  of  300  days, 
or  $3.09  on  the  basis  of  365  days. 

The  loft  building,  though  furnishing 
power  to  the  tenants,  has  a  cost  of 
operation  that  is  very  low  in  compare 
son  with  the  office  building,  indicating 
the  increased  cost  ratio  of  the  conven- 
iences of  the  modem  office  structure. 
One  loft  building,  having  88,410 
square  feet  of  rentable  space,  cost  for 
operation,  13.4  cents  per  square  foot 
per  annum,  or  14.4  cents  if  mainte- 
nance charges  were  included.  An- 
other having  132,938  square  feet  of 
renting  area  and  2,027,000  cubic  feet 
of  contents,  cost  for  operation  16.9 
cents,  or,  including  maintenance,  17.8 
cents.  In  this  buildng  live  steam  is 
supplied  for  heating  and  feed  water  is 
introduced  into  the  boilers  without 
heating.  Here  the  coal,  oil,  supplies 
and  repairs  cost  $3,173;  taxes,  insur- 
ance and  water,  etc.,  $16,578;  and 
labor,  $3,963.  A  third  loft  building 
having  84,796  square  feet  of  floor 
area,  of  which  75,198  is  rentable,  and 
1,526,000  cubic  feet  of  contents,  cost 
17.9  cents  per  square  foot,  including 
repairs.  No  electric  light  was  fur- 
nished, nor  high  speed  elevator  serv- 
ice, and  there  was  no  janitor.  The 
coal,  oil  and  repair  account  amounted 
to  $2,261 ;  insurance,  taxes  and  water 
to  $9,132 ;  and  labor  to  $2,040.  A 
fourth  loft  building,  of  a  high  class^ 
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structed  lighting  surface. 

(2)  The  proportion  between  the 
height  of  the  window-tops  and  the 
depth  of  the  room  Hghted  should  be  at 
least  500  to  1,000,  or,  in  other  words» 
the  distance  from  the  floor  to  the  win- 
dow-tops should  be  one-half  the  depth 
of  the  room  to  be  lighted. 


These  figures  support  the  old  prin- 
ciple that  "top-light"  is  the  best;  the 
nearer  the  window-tops  come  to  the 
ceiling  the  more  eflicient  will  be  the 
lighting  to  be  secured  from  a  given 
surface.  Care  should  be  taken  that 
overhanging  lintels  be  not  allowed  to 
obstruct  the  light.— ''Keith' s^  Maga- 
sine" 


Beam  is  Powerful. 


WEDNESDAY  afternoon  at  the 
new  Lyric  theater  occurred  a  test 
•of  a  comparatively  new  style  of  beam 
which  has  been  placed  in  the  theater 
for  the  support  of  the  balcony,  the 
test  being  witnessed  by  a  large  num- 
ber of  interested  architects  and  build- 
ers who  were  attracted  by  the  an- 
annoimcement  that  the  supreme  test 
would  be  administered  to  the  beam. 

The  feature  of  the  beam  is  that  in- 
stead of  being  constructed  of  steel,  as 
is  usually  the  case,  it  is  constructed  al* 
most  wholly  of  concrete  of  an  extra 
fine  quality.  In  addition  to  the  concrete 
and  for  the  purpose  of  bracing  it,  a 
number  of  steel  rods  i>4  inches  in 
diameter  were  scattered  through  the 
beam ;  some  the  entire  length,  some 
four-fifths  the  length  and  some  only 
through  the  central  portion.  The 
beam  is  55  feet  long  and  supports  the 
entire  balcony  of  the  theater  without 
a  column  on  the  center  to  obstruct  the 
sight  of  the  people  who  may  happen 
to  sit  at  the  rear  of  the  first  floor.  It 
is  5  feet  deep  and  12  inches  in  width 
and  by  means  of  bolts  driven  into  the 
concrete  when  the  material  was  soft, 
the  wooden  flooring  and  girders  are 
.held  in  their  proper  positions. 

The  test  was  a  pronounced  success 


in  every  way  and  proved  the  practica- 
bility of  the  system  of  concrete  con- 
struction. The  contract  under  which 
the  beam  was  constructed  called  for  a 
test  of  seventy-five  tons  on  the  entire 
length  of  the  beam  and  by  means  of  a 
chain  swing  and  a  heavy  wooden  plat- 
form, a  weight  of  over  forty-four  ton$ 
was  swung  on  a  space  in  the  center 
seven  feet  in  length.  With  this  enorm* 
cus  weight,  the  deflection  of  the  beam, 
calculated  by  minute  measurements, 
was  bill  nincteen-thirty-seconds  of  an 
inch,  a  deflection  of  over  an  inch  and 
a  hall  being  necessary  before  the  out- 
ward condition  would  give  evidence  of 
the  strain.  The  beam  rests  on  its  own 
foundation  and  is  supported  at  each 
end  by  its  own  columns,  making  its 
construction  such  that  the  entire  build- 
ing could  be  removed  from  about  it 
and  the  beam  would  still  remain  stand- 
ing. The  weight  placed  on  it  yester- 
day was  in  the  form  of  pigs  of  iron 
and  constituted  a  load  equal  to  2,544 
pounds  per  lineal  foot.  The  weight  of 
the  largest  locomotive  used  on  the 
railroads  running  into  Qevelaod  is 
but  2,500  pounds  per  lineal  foot,  af- 
fording a  comparison  by  which  to  esti- 
mate the  great  strain  the  beam  was 
under. 
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The  building  of  concrete  beams  of 
the  character  of  that  just  completed 
has  been  almost  unknown  and  the  one 
in  the  Lyric  theater  is,  so  far  as 
known,  the  largest  in  the  United 
States.    The  architects  who  were  pres- 


ent and  the  members  of  the  board  of 
management  of  the  theater  expressed 
themselves  as  very  well  pleased  with 
the  test.  The  architect  of  the  theater 
ic  Frederick  William  Striebinger. 


A  Very  Convenient  Triangle. 


ENCLOSED  find  sketch  of  a  cel- 
luloid triangle,  which  might  in- 
terest the  readers  of  The  Draftsman 
and  that  which  any  draftsman  might 
construct. 

The  inches  are  graduated  on  the 
lower  side,  and  by  moving  the  tee 
square  up  or  down  lines  may  be  scaled 
and  drawn  at  the  same  time,  thus 
avoiding  so  much  erasing  as  we  are 
accustomed  to  do. 

Vertical  lines  up  to  three  inches 
apart  can  be  drawn  very  accurate. 

The  protractor,  though  very  small, 
i<  quite  useful.  This  part  can  be  pur- 
chased at  any  dealer  of  draftsmen's 
supplies,  the  edge  leveled  and  sprung 
into  place. 

]f  others  will  adopt  this  plan,  they 
v/:l|  find  it  very  useful. 

E.  A.  Chamberlin. 


The  Greatest  Ocean  Depth. 


The  deepest  spots  in  the  Mediterra- 
nean are  said  to  be  oply  14,000  feet, 
while  the  bottom  of  the  Atlantic 
Ocean  is  said  to  have  but  few  places 
deepei  than  21,000  feet.  Altogether 
there  are  forty-three  spots  of  greater 
depth  known,  of  which  twenty-four 
occur  in  the  Pacific,  fifteen  in  the  At- 


lantic, three  in  the  Indian  Ocean  and 
one  in  the  South  Polar  Sea.  The 
deepest  thus  far  known  spot  in  the 
ocean  is  that  known  as  Aldrick  Death, 
to  the  east  of  the  Kermadec  Isles,  in 
the  southern  part  of  the  Pacific  Ocean, 
to  the  northeast  of  New  Zealand,  with 
a  depth  of  32,058  feet. 


Structural. 


Notes  on  Shop  Inspection. 

C.   I.  TlI.DEN,  C.  E. 


N  structural  steel  shops 
the  inspector  is  often  cal^ 
ed  on  to  sugja^est  remed- 
ies or  alterations  from 
the  original  working 
drawings.  Of  course 
no  deviation  from  the  drawing  should 
be  allowed  unless  absolutely  necessary^ 
but  occasions  sometimes  arise  when 
when  serious  delay  would  result  from 
too  strict  adherence  to  the  drawing. 

Suppose,  for  example,  a  shop  is 
building  a  number  of  plate  and  angle 
columns  having  the  cross-section 
shown  in  Figure  I.    The  material  for 


rig.  I 

SectmnAA. 
these  has  been  ordered  from  the  mill, 
and  is  supposedly  sheared  to  the  length 
required.  When  the  columns  are  riv- 
eted up  it  may  happen  that  one  of  the 
web  plates  is  short,  so  that  the  top  of 
the  column  appears  like  Figure  2.  To 
wait  for  a  new  plate  to  come  from  the 
mill  would  be  out  of  the  question,  as 
it  might  hold  up  the  erecting  gang  in 
the  field  indefinitely.  It  would  be  pos- 
sible, perhaps,  to  take  a  new  plate  out 


of  stock  on  hand  at  the  shop:  but  to 
cut  out  all  the  %veb  rivets  and  replace 
the  plate  would  be  a  tedious  and  ex- 
pensive task.  What,  then,  is  the 
qin'ckest  and  best  way  out  of  the  diffi- 
culty? 

F^ced 
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Fie 

If  a  cap  plate  is  to  be  used  (as  is 
nearly  always  the  case)  between  this 
length  of  cokimn  and  the  length  next 
above,  the  top  of  the  column 
may  be  planed  down  until  the 
full  section  appears  on  the  faced 
end.  and  the  cap  plate  made  cor- 
respondingly thick  to  bring  the  col- 
umn up  to  the  required  length.  This, 
of  course^  generally  precludes  the  use 
of  a  single  rolled  steel  plate  for  a  cap, 
as  the  thickness  required  would  be  too 
great.  To  use  two  or  more  thinner 
plates    would    be    bad     practice,    as 
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~il  would  be  almost  impossible, 
with  sheared  plates,  at  least,  to 
get  them  suffciently  even  to  insure 
good  bearing  surfaces  between  ad- 
jacent plates.  If  this  expedient  is  re- 
sorted to,  therefore,  tlie  inspector 
should  insist  on  a  cast  cap  plate,  ac- 
curately planed  to  the  required  thick- 
ness. 

If  the  web  is  so  short  that  planing 
down  the  end  of  the  column  would 
bring  the  faced  end  too  near  the  web 
rivets,  or  if^  for  any  reason,  it  is  essen- 
tial to  keep  tlie  faced  length  of  the 
column  unchanged,  a  different  solu- 
tion of  the  problem  must  be  sought. 
Instead  of  planing  the  column  down 
until  the  full  section  is  secured,  it  may 
be  built  up,  as  shown  in  Figure  3,  un- 
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til  the  section  lost  in  the  web  is  made 
up  by  the  two  outside  plates,  AA 
riveted  to  the  web  of  the  column  out* 
side  the  flange  angles.  The  problem 
for  the  inspector  then  becomes  one  of 
design,  i.  e.,  to  determine  the  proper 
size  of  these  reinforce  plates  and  the 
number  of  rivets  required  to  hold 
them,  and  to  solve  it  exactly  he  should 
know  just  what  unit  stresses  have 
been  assumed  by  the  designing  engi- 


neer in  proportioning  the  columns. 
An  exact  solution,  however,  is  of  little 
value  in  a  case  like  this ;  an  approxi- 
mate solution,  quickly  reached,  is 
what  is  wanted,  with  one  proviso,  viz., 
that  the  necessary  assumptions  shall 
be  so  made  that  any  error  in  result 
will  be  on  the  safe  side.  The  designer 
of  the  column  probably  used  12,000 
pounds  or  16,000  pounds  "reduced/' 
as  his  allowable  compressive  stress  per 
square  inch  in  computing  the  columns 
sections,  i.  e.,  say,  12,000  pounds  per 
square  inch  for  short  columns,  reduc- 
ing this  allowable  stress  as  the  unsup- 
ported length  of  column  increases  in 
accordance  with  some  approved  col- 
umn formula.  If,  then,  the  inspector 
uses  10,000  pounds  per  square  inch  as 
the  allowable  unit  stress,  he  can  be 
fairly  sure  of  being  well  within  the 
limits  of  safety.  If  the  web  plate  is  8 
inches  by  J/2  inch,  that  is»  has  a  sec- 
tional area  of  4  square  inches,  or,  at 
the  assumed  unit  stress,  is  capable  of 
supporting  40,000  poimds  safely,  and 
it  is  to  be  reinforced  where  the  defi- 
cient  by  two  plates  6^4  inches  wide, 
each  plate  should  have  an  area  of  2 
square  inches.  A  plate  6j^  by  5-16 
inch  has  a  sectional  area  of  2.03 
square  inches,  just  sufficient  to  fulfill 
the  requirements,  but  to  be  surely  on 
the  safe  side  it  is  better  to  use  f^-inch 
metal ;  two  plates  6j^  inches  by  ^ 
inch  have  an  area  equal  to  2  by  2.44— 
4.88  square  inches.  Since  these  two 
plates  virtually  place  the  web  of  the 
column  at  the  point  where  it  is  defec- 
tive, they  must  together  carry  the  en- 
tire load  assigned  to  the  web.  or  40,000 
pounds,  so  each  plate  must  be  capable 
of  supporting  safely  20.000  pounds. 
If  the  rivets  are  ^  inch  in  diameter, 
each  rivet  will  carry  3,300  pounds  in 
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single  shear  (assuming  7,500  pounds 
per  square  inch  as  a  safe  shearing 
stress  for  rivet  steel)  ;  consequently, 
for  20,000  pounds  load,  seven  rivets 
will  be  required.  For  the  sake  of 
symmetry,  eight  are  used,  and  the  ap- 
pearance of  the  reinforced  column 
will  be  as  in  Figure  3. 

The  reinforce  plates  should,  if  pos- 
sible, be  riveted  on  before  the  column 


is  "faced"  or  planed  for  bearing. 
Generally,  however,  the  defect  in  the 
web  plate  would  not  be  noticed  until 
after  the  column  had  been  faced;  the 
reinforce  plates  must  then  be  sheared 
J 4  inch  or  ^  inch  long,  and  the 
column  again  put  through  the  ma- 
chine to  bring  the  entire  section  to  an 
even   bearing. — ''Ryerson's  Monthly." 


New  Industry  Begun. 


The  manufacture  of  steel  mine  ven- 
tilators is  a  new  departure  at  the  Mon- 
bngahela  Manufacturing  Company's 
plant.  The  device  was  invented  and 
patented  by  Charles  Kuderer,  who  is 
associated  with  the  company.  It  is  the 
result  of  years'  of  experience  with 
mine  ventilators  and  is  based  on  the 
most  approved  and  recent  scientific  in- 
vestigation. 

Unlike  the  old  ventilators  of  wood, 
it  is  constructed  entirely  of  steel  and 
its  general  design  embraces  the  best 
practical  principles. 

The  ventilators  will  be  made  on  the 


duplicate  interchangeable  part  system 
and  will  be  shipped  to  all  parts  of  the 
world  where  mine  ventilators  are  used. 
Leading  mining  companies  are  wel- 
coming Mr.  Kuderer's  invention. 

The  company  will  manufacture  the 
ventilators  in  sizes  from  4  to  25  feet 
in  diameter.  The  20-foot  machines 
will  generate  400,000  cubic  feet  of  air 
per  minute  at  3  7-10  inches  of  water 
gauge.  The  steel  construction  insures 
safety  at  high  rotative  speeds  rang- 
ing from  10  to  1,000  revolutions  per 
minute.  The  new  plant  is  at  Mon- 
ongahela  City,  Pa. 


A  Triangle  for  Structural  Shapes. 

Though  not  new,  it  is  a  good  idea 
to  cut  one's  triangle  as  shown  to  give 
the  angle  of  the  base  of  T-rails  and 
rolled  shapes  such  as  channels  and  I 
beams.  The  angle  of  the  flange  of  a 
rail  with  its.  bottom  is  13%  but  the 
taper  on  the  flanges  of  channels  and  I 
beams. is  2  inches  in  one  foot.  Lay 
off  a  horizontal  line  with  the  tee- 
square,  then  measure  12  inches  along 
it  from  a  point  and  then  vertically  i 
inch,  completing  the  triangle  with  a 
sloping  line. 

Cut  out  one  side  of  the  center  ^oppen- 
ing  tp  fit  this  line  and  the.  other  side     for    i3* 
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The  Art  and  [nvention  of  Letter   Design — Its   Beginning 

and   its  Uses. 

By  Charles  C.  Riester. 


HE  art  of  invention 
which  perpetuates  the 
history  and  achievements 
^y?*^  ^  of  all  the  arts  and  sci- 
^  "y^  "  ences  has  been  contested 
unceasingly.  This,  how- 
fvei.  should  not  be  surprising  when 
wc  consider  that  the  inventive  instinct 
of  the  human  race  is  everlastingly 
i?triving  to  bring  before  the  public 
new  ideas,  new  designs  and  inventions 
which  marks  the  progress  of  universal 
ingenuity.  One  of  the  greatest  benev- 
olences is  the  invention  and  discovery 
of  printing,  that  is,  to  make  designs 
in  z.  movable  body  so  as  to  make  each 
Ix^dy  a  Ittten 

For  four  centuries  the  controversy 
hat^  raged  w^ithout  giving  up  its  mys- 
terious origin.  Volumes  have  been 
written »  lives  have  been  spent,  for- 
t\ines  have  been  wasted,  communities 
have  been  stirred,  a  literature  has  been 
developed,  to  find  an  answer  to  this 
mvi^terious  question :  "When,  where 
and  by  whom  was  found  out  this  mas- 
terful art  of  printing  books?**  And 
yet  the  world  today  is  little  nearer  a 
finite  answer  to  the  question  of  the 
greatest  and  most  cultivating  discov- 
eries, namely,  the  invention  of  print- 
ing books.    Indeed,  the  dust  of  battles 


has  added  to,  rather  than  diminished, 
the  mysterious  clouds  which  envelope 
the  problem,  and  we  are  tempted  to 
seek  refuge  in  an  agnosticism  which 
almost  refuses  to  believe  that  printing 
ever  had  an  inventor,  -But,  mean- 
while, it  is  possible  to  avail  ourselves 
of  whatever  evidence  exists  as  to  the 
nature  of  the  letters,  and  as  to  the 
methods  by  which  those  letters  were 
produced,  and  possibly  to  arrive  at 
some  conclusion  respecting  the  earliest 
practices  of  the  art. 

However,  there  is  a  legend  of  the 
invention  of  this  art,  as  far  back  as  the 
beginning  of  the  14th  century,  of  a 
man,  Lauren  tins  Joannes,  sur  named 
Aeditus  or  Custor.  To  this  man 
should  revert  the  wrested  honor  of  the 
invention  of  the  art  which  has  been 
wrongfully  enjoyed  by  others.  A  just 
judgment  should  give  to  him  before 
all  others  the  laurel  which  he  has  de- 
ser\'ed  as  the  most  successful. 

While  strolling  in  the  woods  near 
the  city,  as  a  citizen  who  enjoyed  ease 
and  time,  it  happened  that  he  under- 
took as  an  experiment  to  fashion  the» 
bark  of  a  beech  tree  in  the  form  of 
letters. 

The  letters  so  made,  he  impressed 
the  reverse  way  consecutively  upon  a 
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cpoogfa  to  coTTespoad  with  the  bold 
face  of  the  L  This  letter  was  used 
in  all  the  works  of  Sorbomie  pfcss, 
bm  when  Gehring  left  the  SarbOfOiie 
and  cstablidicd  himself  at  Soleil  d'Or, 
in  1473,  he  made  use  of  the  Gothic 
letter,  which  is  iHnftrated  in  Fig-  5. 


These  spedmens  m  initial  and 
and 
.  pmt  ai  vrjilli  1 


aaxms,  grapes,  roses  can  be  worked 
in  to  good  advantage  as  wiU  be  seen 
in  Fig,  6. 

These  designs  can  also  be  used  in 
archrtectnfal  work,  such  as  wall  panel- 
ing, ceiling  decoratioas,  etc^  which 
wUl  be  lEnstiated  in  the  next  number 
of  this  magazine. 


Five  Toasts. 

The  Russian— *Here"s  to  the  stars 
and  bars  of  Russia  that  were  nertr 
pulled  down,** 

The  Turk— "Here's  to  the  rulers  of 
Turkey,  whose  wings  were  never 
dipped'' 

The  FrcDcfaman — ''Here's  to  Ae 
cock  of  France,  whose  feadiers  were 
never  picked.** 

The  Amcrfcan— *^ere*s  to  the 
stars  and  strips  of  the  United  States 
of  America,  never  trailed  in  defeat." 

The  Englishman — **Herc*s  to  the 
ramptn*,  roarin*  Bon  of  Great  Britain, 
that  tore  down  the  stars  and  bars  of 
Russia,  clipped  the  wings  of  Turkey, 
picked  the  feathers  off  the  cock  of 
France,  and  ran  like  h — 1  from  the 
stars  and  stripes  of  the  United  States 
of  Amcrtca,** 


It  has  been  said  that  a  man  with 
brains  does  not  have  to  work.  A  more 
correct  statement  would  be  that  any- 
body who  has  original  ideas  of  ben* 
efit  to  humanity-  can  always  find  a 
market  for  them.  The  trouble  H*ith 
most  people  is  that  they  are  running 
in  a  groove.  There  is  a  wide  and  rich 
field  open  to  anybody  who  will  step 
oat  of  the  groove  and  do  somediini; 
-different** 
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were  used  in  Italy,  from  thence  the 
Roman  letter  was  used  throughout 
Europe.  In  Fig.  3  you  will  see  the 
Roman  letter,  both  as  where  used  in 
iritial  letterin^^  and  the  regular  script. 
The  work  and  toil  of  cutting  these 
letters  involved  in  the  first  undertak- 
ing was  very  painfid  to  trace  all  of  the 
characters  and  figures,  the  reversed 
way,  so  as  when  imprinted  on  the  sheet 
made  it  readable.  This  was  scarcely 
less  tedious  than  copying  the  required 
number  by  the  deft  pen  of  a  scribe, 
who  were  few  in  number  at  that 
time,  although    at     the    present  time 


Fig,  4 

there  are  considerable  able  designers 
and  sketch  artists  who  make  the  self- 
same  designs  as  w^ere  then  in  vogue. 
The  Roman  letter  was  the  first  stvle 


used  in  France,  in  the  year  1470,  It 
was  a  handsome  round  style,  with  a 
slight   suggestion   of  Gothic   in   some 


Fia.  5 
of  the  letters,  Gehring,  a  German, 
and  his  associates  designed  from  the 
best  available  models  and  the  entire 
alphabet  was  without  initials.  The 
authority  was  ChevilHers»  on  initial 
letters  regarding  the  capital,  for 
which  blank  spaces  were  left  to  be 
filled  in  by  hand. 

In  Fig.  4  you  will  see  the  letter  I 
set  into  a  plate  of  embellishments,  or 
buck  ground  which     is    made    heavy 
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This  same  line  of  argument  can  be 
applieo  with  the  same  measure  to  all 
ether  branches  of  art  work.  There 
are  too  many  so-called  cartoonists  in 
the  country,  who  do  nothing  more 
than  copy  from  the  work  of  others. 
The>  make  a  selection  of  an  idea  from 
some  other  person's  work,  and  by 
chang^ing  it  a  little  here,  a  little  there, 
they  adapt  it  to  their  awn  needs  and 
thu>  it  passes  inspection.  But  the 
artist,  like  the  school-boy  who  uses 
**ponies"  in  his  examination,  has 
cheated  himself  and  not  his  teacher  or 
the  public.  He  believes  he  has  passed 
examination  and  prides  himself  on  the 
fact  that  he  has  deceived  others  into 
the  belief  as  to  his  ability  to  do 
original  work.  But  what  happens 
when  he  is  called  upon  for  a  **little  out 
oi  the  ordmary?"  What  does  the 
artiit  (  ': )  do  then?  Usually  he  copies 
again,  and  endeavors  to  palm  off 
somebody  else*s  ideas,  perhaps  not 
half  as  good  as  his  own  would  be,  and 
he  has  lost  another  opportunity  to 
step  up  into  the  field  of  true  eminence. 

All  great  artists  are  tndy  original, 
and  he  who  is  original  in  his  work 
cannot  fail  to  become  great  and 
famous  if  he  perseveres.  Such  men 
as  Gibson.  Helleau,  Davenport,  Mc- 
Cutcheon,  Opper,  Abbey,  and  many 
others  are  original  in  their  work,  and 


in  their  originality  lies  their  greatness. 
They  are  not  afraid  to  step  out  into 
the  darkness,  to  originate  and  develop 
their  own  ideas,  to  stamp  their  own 
individuality  into  every  piece  of  work 
they  do. 

li  your  instructor  is  not  prescribing 
work  for  you  which  will  develop  and 
bring  out  your  own  ideas,  your  origin- 
ality in  this  line,  he  is  not  doing  his 
duty  by  you,  and  you  should  see  that 
he  does,  or  else  obtain  instruction  from 
some  other  source. 

Of  the  schools  teaching  all  branches 
of  drawing  and  illustrating,  and  which 
make  a  specialty  of  training  the 
young  artist  to  do  original  work,  the 
Acme  School  of  Drawing  is  perhaps 
the  best  It  is  one  of  their  require- 
ments, and  justly  so,  that  a  student 
shall  be  trained  and  his  ability  devel* 
oped  in  this  line. 

Strive  then  to  make  original  draw- 
ings. Do  not  be  content  to  be  a  mere 
copyist,  but  put  something  of  your 
own  into  all  your  work.  You  remem- 
ber the  artist*s  secret,  as  told  by  Olive 
Schreiner  in  Dreams,  He  took  his 
own  life's  blood  to  make  his  colorings, 
he  put  his  heart  and  soul  into  his 
work,  and  he  had  a  style,  individuality, 
and  originality  of  his  own.  You  can 
be  as  great  as  he,  or  anyone,  if  you 
will  be  original. 


4 
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Elementary  Mechanics. 


BV  N.  C.  HURST. 


PART 

ET  us  now  consider  Pul- 
leys or  Blocks  which  are 
in  every  day  use  in  hoist- 
g  weights,  elevators, 
d  moving  heavy 
ights.  Let  (w)  be  the 
weight  lifted  or  the  resistance  and  (p) 
the  force  applied  or  the  full  and  (P) 
the  force  necessary  to  sustain  the  sta- 
tionary pulley  blocks  or  in  other  words 
to  resist  the  combined  action  of  (w) 
and  (pj. 

Fig.  4  represents  the  single  station- 


hP 


11. 

the  pulley  as  a  revolving  lever,  revolv- 
ing about  (o)  as  a  center  or  fylcmm, 
then  we  have  pr^wr  (pr  being  the 
same  as  pXr)  and  since  the  (rs)  are 
equal  (p=w)  or  ^=o  since 
pr — wr=o.  To  find  the  value  of  (P) 
we  take  the  algebraic  sum  of  the 
vertical  forces  or  parallel  forces  for 
all  vertical  forces  are  parallel  prac- 
tically considered.  Doing  this  wc 
have  (P=W-f  p)  and  converting  this 
equation  into  the  form  J5  vert  forces=r 
o  we  have  (P — W — p^o)     or     (P) 


<-f-©-r^ 


w 


^r-er 


-^r-e-r 


4r.  Fig   S. 

a  single  stationary  put-      equals 


ary  block,  i.  e., 
ley  which  can  be  used  for  obtaining 
advantage  of  position  of  pulling  power 
only,  (a)  is  the  pulley  or  sheave  of 
radius  (r)  and  rotates  about  the  axle 
or  axis  (o)  and  (w),(P),  and  (p)  are 
the  forces  acting.  To  find  the  rela- 
tion bctw^cen   (w)   and    (p)    consider 


Mg6, 

the  sum  of  (W)  and  (p). 
Fig.  5  is  a  special  case  of  Fig.  4  where 
the  pulleys  are  different  in  size  or 
radius  but  are  fastened  together  on  the 
same  axis  and  revolve  together  and 
arc  really  two  drums  in  that  the  ropes 
are  separate  and  must  wind  about 
their  separate  pulleys  or  drums.    Ap- 
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larger  than  the  pulley  (C).  Half  this 
difference  carries  itp  the  movable  block 
and  this  lifts  the  load.  Thus  the  less 
the  difference  between  the  size  of  puir 
leys  (R  and  C)  the  greater  load  can 
be  lifted  with  a  ^iven  force  exerted 
on  the  fly  (H  K)  which  is  used  in 
lifting.  The  analysis  of  this  block  is 
as  follows:  (Z  vert,  forces)  for  the 
lower  block  gives  p'-fp^^w  or 
p'+P*' — w*=o  (p'+p"  being  equal  to 
each  other  as  in  the  case  of  Fig.  (5). 
For  the  upper  pulley  we  have 
P — p^p'— p"— w^o  (w)  being  the 
weight  of  chain  in  (L  K)  p— p'+p" 
are  all  equal  to  each  other  as  in  pre- 
vious cases.  Considering  the  move- 
ments  about  (A)  of  tlie  upper  pulleys 
we  have  p  r+p'  f — p"  r^w  r'^:o  or 
2m=o.  Now  let  (T)  be  the  distance 
moved  by  the  fly  (C  E)  and  (1)  be 
the  distance  moved  by  the  fly  (B  D). 
Since  the  two  pulleys  are  on  a  com- 
mon  axle  and  move  together  I  and  V 
are  proportional  to  the  radii  of  their 
respective  pulleys. 

Since  (V)  moves  downward  and  (1) 
upward  I — ^l'  is  the  real  upward  move- 
ment of  the  chain  and  the  force  p\ 
The  pulley  (F)  is  a  single  movable 
pulley  and  we  have  already  found  that 
for  such  a  pulley  the  force  p"  moves 
twice  as  fast  or  as  far  as  the  load  or 
resistance   (w)   therefore j—l^    is  the 

distance  moved  by  the  resistance     (w) 

corresponding  to  (1)  and  (V)\  Now 
since  p  and  p"  travel  over  the  same 
pulley  they  must  travel  the  same  dis- 
tance or  (p)  travels  the  distance  (1), 
Applying  now  ^  work— o  we  have 
pl=Wl— r  =0  or  p  r=  w(r— r') 

3 
since  (I)  and  (1')  are  proportional  to 
(r)  and  (r')  the    differential     pulley 


may  be  converted  into  a  differentia 
windlass  by  substituting  drums  fo 
the  fixed  pulleys.  This  arrangerrient  i 
seldom  used,  however,  because  of  th' 
length  of  rope  required.  The  differ 
cntial  block  is  widely  used  for  shor 
and  heavy  lifts  and  is  very  convenien 
to  handle. 

The  Inclined  Plane  or  grade  is  il 
lustrated  in  Fig,  (10),  It  is  widel; 
used  to  elevate  loads  a  short  distano 
and  in  railroad  work  to  get  trains  ove 
elevations.  The  relations  betweei 
(P)  and  Tw)  for  the  arrangement  h 
ful!  lines  is  P=w  B  C.      This  expres 

A  B 
sion  is  derived  from     the    expressioi 
2  work:^o  P  7~;ab  —  Wx^C=o  sina 
force  (P)  in  moving  (wO  from  A  ti 

-r 'P 


B  moves  through  an  equal  distaia 
the  work  it  does  is  PXab  and  since 
(P)  in  moving  this  distance  elevates 
(w)  a  distance  equal  (be)  the  work 
done  on  (w)  is  wX  BC.  Pc>r  the  same 
dotted  lines.  The  wedge  is  a  movable 
reason  the  expression  P— w    B  C  ap- 
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pies  is  the  arrangement  shown  by  the 
inclined  plane  and  is  often  considered 
as  a  double  inclined  plane  as  in  Fig. 
10  (6),  The  equations  are  the  same 
as  those  used  for  the  inclined  plane. 
The  revolving  cam  is  a  special  form  of 
inclined  plane  as  used  in  the  stamp 
mill  and  various  other  machines. 

The  Screw  is  an  inclined  plane 
wrapped  around  a  cylinder  so  that  the 
height  of  the  plane  is  parallel  to  the 
axis  of  the  cylinder.  If  the  screw  is 
formed  on  the  inside  surface  of  a  hol- 
low cylinder  it  is  called  a  nut.  When 
the  screw  is  used  to  overcome  a  re- 


'.^J 


I  ( 
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sistance  either  the  screw  or  the  nut 
may  be  fixed  and  the  other  movable. 
The  acting  force  is  generally  applied  at 
the  end  of  a  lever  or  wrench  or  rim  of 
a  wheel.  Fig.  ii  represents  a  screw 
and  nut  operated  by  a  lever  of  length 
or  radius  (r).  (p)  is  the  pitch  of  the 
screw  or  height  of  the  inclined  plane 
for  one  revohition  of  the  screw,  (w) 
U  the  resistance  at  the  nut  and  (P)  is 


the  force  applied  at  the  end  of  the- 
lever  (r).  Remembering  that  while 
the  resistance  (w)  is  raised  the  dis- 
tance (p)  the  force  (P)  revolves 
around  a  complete  circle  and  moves  a 
distance  2  ^r.  Let  us  now  apply  the 
condition  ^  work"o  and  we  have 
P2  7rr  —  wp  ^=  o  or  w^=  P2  ttt  [6. 

P 
The  worm  gear  Fig.  (12)  is  a  spec- 
ial case  of  the  screw  and  nut  where 
the  nut  is  replaced  by  a  toothed  wheel 
called  a  worm  wheel :  The  teeth  work 
in  with  the  thread  of  the  screw  or 
worm  and  thus  as  the  worm  revolves 
the  worm  wheel  revolves  about  its 
axis.  (P)  is  the  force  acting  on  the 
worm  at  a  radius  (r)  (r*)  is  the  pitch 
radius  of  the  teeth  in  the  worm  wheel 
and  (r**)  is  the  radius  of  the  drum  on 
which  (w)  acts.  Let  (K)  (corres- 
ponding to  w  in  equ'(6)  be  the  force  at 
the  pitch  circle  and  worm  threads  due 
to  the  force  (P)  then  k=  P2  iri^[7] 

P 
Now  apply  2m=o  to  the  worm  wheel 

and  we  have  Kr'  ^  Wr"  or  K^  wx' 

(8).     Substituting  the  value  of  (K) 

in  equ  (7)     in    equ     (8)     we     have 

P2irr  =  Wr'  or  P2  irr==Wr'  p  [9] 

Now  it  is  evident    that    the    distance 

(p*)  moved  by  W    while    K    moves 

through  the  distance  (p)  is  to  (p)  as 

r*  is  to  r'  or  p*  :  p  : :  r"  :  r*  or  p*  ^ 

pr*   (lo).    Substituting  this  value  of 

p  r'  in  equ.  (9)  we  have  P  2  irr  = 

r' 

W  p'  or  the  condition  5  work— o, 
since  2  irr  is  the  distance  moved  by 
( P)  while  W  moves  the  distance  p\ 

In  all  the  above  mechanical  move- 
ments the  part  played  by  friction  has 

(This  article  continued  on  page  84) 
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INTERSECTIONS. 

IN  practical  work,  it  is  necessary 
to  represent  all  kinds  of  regular 
and  irregular  bodies,  which  intersect 
or  penetrate  each  other. 

The  knowledge  required  to  do  this 
is  best  obtained  by  study  of  the  geo- 
metric solids,  such  as  the  sphere,  cyl- 
inder, cone,  pyramid  and  prism. 

Simple  intersections  are  produced 
when  a  body  small  enough  to  pass 
through  another,  enters  one  surface 
and  goes  out  of  another. 

If  the  large  object  is  bounded  by 
plane  surfaces,  the  intersections  are 
simply  sections  of  the  smaller  body, 
made  by  the  plane  surface  of  the 
larger. 

Simple  intersections  are  given  by  a 
cone  or  cylinder  which  penetrates  a 
sphere  in  such  a  way  that  its  axis 
passes  through  the  center  of  the 
sphere;  In  this  case,  the  plane  of  the 
intersection  will  be  at  right  angles  to 
the  axis  of  the  penetrating  body,  and 
the  lines  in  which  the  cylinder  or  cone 
enters  and  leaves  the  sphere  will  be 
circles. 

If  the  axis  of  the  cone  or  cylinder 
does  not  pass  through  the  center  of 
the  sphere,  the  intersections  will  not 


When  bodies  bounded  by  plane  sur- 
faces intersect,  the  lines  of  intersec- 
tion will  be  straight'and  must  connect 
the  points  in  which  the  edges  of  each 
solid  penetrate  the  other  solid. 

When  curved  bodies  intersect  or 
are  intersected,  there  are  elements  in- 
stead of  edges,  which  penetrate  the 


be  circles  and  must  be  obtained  as  ex- 
plained later. 


surfaces  and  they  must  be  treated  a& 
if  they  were  edges. 

Then  problems  in  intersections  as 
they  are  generally  solved  may  be  re- 
duced to  simply  finding  the  intersec- 
tions of  the  elements  of  the  surfaces 
and  connecting  the  points. 

PLATE  Xll.  —  Problem  1. 
An  iJ/2  in.  square  prism  2j4  in. 
long  has  two  intersecting  prisms 
which  are  each  i  in.  square  and  set  as 
shown.  Left  prism  is  at  an  angle  of 
45  *»  "P  /4  11^-  from  the  base  of  the 
center  one.  Each  is  i  in.  long,  hori- 
zontally from  the  edge  of  the  vertical 
prism. 

Center  lines  of  Figs,  i  &  4  are  2^ 
in.  from  left  border  line,  the  base  of 
Fig.  I  being  6^  in.  from  top  border 
and  the  center  of  its  top  view  is  ij^ 
in.  from  the  top  border  line  alsa 
Right  prism  at  center  of  vertical  xmt. 

About  3  in.  from  the  center  of  Fig. 
I,  draw  the  square  and  lay  off  i  ft — 2 
ft.  in  the  top  view  equal  to  i — 2  on  the 
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ular  prism. 

Draw  in  section  lines  3ft. — 4ft.  = 
3—4 ;  5ft.— 6ft.=s— 6,  etc.,  locating  3, 
5,  7,  any  place  on  the  triangle. 

The  lines  3 — 4,  5 — 6,  etc.,  are  pro- 
jected from  the  triangle  to  the  side 
view  and  3ft. — 4ft.,  5ft. — 6ft.,  etc.,  are 


drawn  in  to  cut  the  circle  in  the  top. 
view.  The  intersection  of  these  linea 
with  the  circle  arc  projected  down  ta 
the  front  view  and  cross  the  lines  from 
3—4,  5 — 6,  etc.,  giving  points  in  the 
curve  which  is  the  intersection  of  the 
surfaces. 
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house  roof  until  it  intersects  the  center 
of  the  tower. 

Center  of  house  and  tower  5J4  in, 
from  left  border  line  of  sheet.  Center 
of  house  in  top  view  to  be  3  in. from 
top  border  line.  Center  of  house  in 
side  view  to  be  3)4  ^n.  from  right 
border  line  and  lyi  in.  between  cen- 
ter  of  town  and  center  of  house.  Let 
the  roof  project  J/z  in*  on  each  end  of 
the  house  and  the  roof  of  the  tower 
to  be  J4  ir**  high  measured  in  its  cen- 
ter line  down  from  the  point. 

Divide  the  circle  of  the  tower  in  the 
top  view  into  an  even  number  of  parts 
front  view. 


as  shown  and  lay  out  elements  in  the 
front  view  by  projecting  dow*n  from 
the  top ;  also  the  elements  in  the  end 
view  are  as  in  the  front  view. 

The  intersection  of  these  elements 
in  the  end  view  with  the  roof  are  to 
be  projected  horizontally  to  the  front 
view,  where  they  will  cross  the  lines 
projected  from  the  top  view. 

Draw  in  the  line  through  these 
points  with  a  French  curve. 

The  dotted  outline    of    the    house 

body  will  indicate  where  the  circle  of 

the  tower  intersects    the    side    of  the 

house  and  this  can  be  projected  to  the 

(To  be  continued.) 


Undiscovered  Merit. 


"I  have  been  some  time  in  this 
world,  and  the  result  of  my  experi- 
ence is  that  there  is  one  way  by  which 
success  may  be  obtained  with  ability. 
In  all  my  life  I  have  never  known  an 
instance  of  undiscovered  merit.  There 
are  too  many  seekers  to  allow  ability 
to  remain  hid.  If  you  possess  ability 
and  were  placed  in  a  diving  bell  and 
lowered  to  the  bottom  of  the  sea,  ex- 
peditions would  be  fitted  out  to  dis- 
cover yoo  and  bring  you  back, 

"No  matter  what  calling  you  em- 
brace, if  you  have  ability  you  will  be 


(Continued  from  page  79) 
been  left  out  since  we  were  consider- 
ing only  the  fundamentals.  In  actual 
practice  friction  plays  quite  an  import- 
ant part  especially  with  the  screw, 
worm  gear  and  wedge  where  the  work 


absorbed  by  friction  often  amoun 
to  several  times  the  useful  work  done, 
thus  the  applied  force  in  practice  is 
greater  than  the  theoretical  by  an 
nmount  equal  to  the  work  absorbed  by 
friction. 


j^  >^  j^ 
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in  demand.    If    a    lawyer,  think  how 
many  persons  there  are  in  trouble  who 
would  be  seeking  your  advice.     If  a    j 
physician,  how  many  there  are     who    | 
are  ill  who  would  want  your  services. 
If  an  architect,  how  many  who  desire 
better  houses  built,     I  have  heard  it 
said  that  a  young  man  needs  a  pull 
to  get  a  start.     Pay  no  attention  to     ■ 
that     If  you  have  ability     you     will     | 
win,"— The  Hon.  W.  Bourke     Cock- 
ran,  in  an  address  to  the  graduates  of 
Manhattan  College. 
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A  Draft. 

O  draw  or  not  to  draw, 

that  is  tlie  question ; 
Whether  'tis  better  in  the 

pride  to  suffer 
The  sting  of  fault  in  some 
blue  penciled  tracing 
Or  to  take  heart  gainst  these  accusing 

tokens, 
And  by  erasing  end  them.    So  to  rub, 
To  ink,  and  by  redrawing  say  we  end 

he  error  of  some  misfit  iron-work. 
That  makes  the  shop    to    swear  and 
loudly  wish 

he  drafting  room  were  being  slowly 
warmed 
In  a  forced  draft. 

Twere  better  so  to  draw 

(Weighing  with  care    the    length  of 

every  line) 
That  when  the  fiend  attempts  to  pierce 

thy  soul 
With  his  blue  pencil  he  shall  find  thee 
armed 

In  the  security  of  right  dimensions. 
Thus  if  you  may ;  if  not,  draw  anyway; 
For  if  you  draw  no  lines,  you  draw 

no  pav. 

P.  H,  W. 


The  next  division  of  Elementary 
Drawing  in  the  Home  Study  Depart- 
ment will  be  The  Development  of 
Surfaces,  or  *Tattern  Drafting." 

Some  Drafting  Room  Practice  is  a 
new  division  of  our  magazine  in  the 
March  number. 


Why  not  keep  a  card  index  of  infor- 
mation for  your  subscribers,  as  to 
what  kind  of  treatment  can  be  ex- 
pected from,  any  certain  firm  a  man 
may  be  going  to  work  for?  Hasn't 
an  employee  as  much  right  to  be  par- 
ticular as  to  who  he  works  for  as  an 
employer  is  about  who  he  hires? 
There  are  some  people  who  could  not 
get  you  to  work  for  them  at  any  price. 

Haven*t  shops  been  **bitten**  so 
often  by  correspondence  students  that 
you  destroy  a  chance  of  being  hired 
by  saying  you  are  a  Scranton  man? 
In  the  language  of  a  chief  in  a  struc- 
tural shop  near  Cleveland :  those 
Scranton  solicitors  have  flooded  the 
market  with  silk  purses  made  out  of 
sow*s  ears.  Draftsmen  of  the  kind 
wanted  are  as  scarce  as  ever,  accord- 
ing to  a  ''chaicy"  chief  who  gets  to 
pay  what  he  pleases  for  men? 


Your  subscription  will  be  extended 
3  months  if  you  send  in  a  new  sub- 
scription* 


If  you  are  a  subscriber  and  can  se- 
cure others,  send  for  list  of  premiums. 


A  list  of  premiums  for  subscribers. 
Get  paid  for- your  work.    Send  now. 


An  engineering  course,  free,  for  se- 

ciiHng  subscribers  to  the  Draftsman. 


The  Money  Value  of  a  Technical  Education. 


THE  presidential  address  on  "The 
Money  Value  of  Technical  Train- 
ing," delivered  before  the  American 
Society  of  Mechanical  Engineers  this 
week,  will  be  likely  to  arouse  consid- 
erable discussion,  in  private,  if  not  in 
public.  It  is  somewhat  unusual  to 
publicly  weigh  the  advantages  of  edu- 
cation in  dollars  and  cents,  although 
it  is  common  enough  to  do  so  in  con- 
sidering the  practical  questions  of  how 
long  a  boy  shall  continue  in  schod 
and  what  course  of  study  he  shall  pur- 
sue. 

No  one  will  dispute  that  Mr. 
Dodge's  statistics  are  probably  fairly 
accurate  as  a  gauge  of  the  relative 
earning  power  at  the  present  time  of 
typical  young  men  trained  in  different 
ways ;  but  it  may  well  be  objected  that 
these  figures  tell  only  a  part  of  the 
story,  and  that  they  are  likely  to  be 
misinterpreted  by  the  public. 

On  the  face  of  the  returns,  the  aver- 
age man  will  have  a  salary  of  $41  at 
the  age  of  30  if  educated  in  a  techni- 
cal school,  as  compared  with  $24  a 
week  if  he  has  only  a  trade  school  edu- 
cation, or  about  $16  per  week  if  ap- 
prenticed to  the  machinist  trade.  Nat- 
urally, therefore,  the  ambitions  parent 
decides  that  a  technical  education  is 
the  thing  to  give  his  son ;  and  natur- 
ally, also,  the  multitude  of  engineering 
schools  in  this  country,  small  and 
great,  are  overcrowded  with  students. 

It  must  be  remembere<i  that  there 
is  another  side  to  this  picture.  The 
four  classes  of  men  whom  Mr.  Dodge 
represents  in  his  diagram  are  doing 
different  classes  of  work,  and  it  is  be- 


cause of  this  that  such  a  difference 
exists  in  their  rate  of  wages.  If  the 
graduate  of  an  engineering  college 
cannot  find  professional  or  executive 
work  to  do  he  may  have  to  take  a 
foreman's  place  along  with  the  men 
from  the  trade  school,  or  he  may  have 
to  join  the  union  and  work  at  the 
lathe  alongside  the  man  who  learned 
his  trade  as  an  apprentice  in  which 
case  the  chances  are  that  he  will  find 
more  difficulty  in  securing  and  keep- 
ing a  job  than  the  man  who  has  been 
used  to  the  work  from  boyhood;  or 
again  he  may  have  to  step  a  peg  lower 
and  compete  with  the  unskilled  la- 
borer. 

Accepting  this  as  a  fair  statement 
of  the  case,  it  follows  that  whether  a 
technical  education  pays  in  any  indi- 
vidual case  will  depend  upon  the  rela- 
tion between  the  supply  of  and  the  de- 
mand for  the  men  of  such  training. 
It  is  undeniably  the  case  that  in  any 
industrial  establishment  there  are  ten 
or  a  hundred  places  for  those  who 
work  with  their  hands  to  every  one 
place  for  those  who  direct  the  work. 
Industry  is  carried  on  to  make  profits, 
not  to  furnish  employment ;  and  if 
there  is  a  surplus  of  engineers  they 
will  have  no  better  chances  for  em- 
ployment than  a  surplus  of  laborers, 
in  fact  not  so  good,  for  they  cannot  so 
readily  turn  to  some  other  occupation. 

The  lesson  to  be  drawn  from  Mr. 
Dodge's  statistics,  therefore,  is  not 
that  it  pays  to  give  a  boy  a  technical 
education.  It  may  pay  or  it  may  not. 
What  Mr.  Dodge  shows  is  that  for  the 
boys  who  get  and  keep  their  positions 
it  does  pay,  and  from    the    point  of 
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view  of  the  general  welfare  of  indus- 
try  it  undoubtedly  pays. 

It  may  be  said,  indeed,  that  from  the 
point  of  view  of  the  industrial  welfait 
ol  the  nation  the  more  boys  trained  in 
technical  schools  the  better,  for  there 
will  then  result  competition  between 
tliem  and  a  **survival  of  the  fittest/* 
whereby  the  best  and  ablest  will  be 
"naturally  selected"  for  the  available 
positions.  This  is  actually  going  on 
all  the  time,  and  within  reasonable 
limits  no  one  can  object  to  it.  Beyond 
those  limitSi  however,  it  involves  an 
amount  of  suffering,  disappointment 
and  loss  that  can  hardly  be  contem- 
plated with  equanimity. 

If  there  are  next  year,  let  us  say,  a 
thousand  places  to  be  filled  with  grad- 
uates  from  mechanical  engineering 
t:ourses  and  three  thousand  men  are 
being  educated  to  fill  those  places,  it 
follows  not  only  that  tw*o  thousand 
will  have  to  suffer  disappointment,  but 
that  the  thousand  who  do  secure  posi- 
tions will  be  paid  lower  wages  because 
of  the  fact  that  so  many  are  applying 
for  the  positions. 

It  is  for  this  reason  that  w^e  always 
feel  whenever  the  profits  of  technical 
training  are  publicly  advertised,  like 
uttering  a  warning  to  the  youths  who 
may  thus  be  induced  to  enter  the  en- 
gineering profession.  As  they  look  at 
Mr.  Dodgb's  diagram  they  will  do  well 
to  reflect  that  the  average  graduate 
of  a  technical  school  who  at  30  years 
of  age  is  earning  his  $41  a  week  is 
earning  it  by  just  as  hard  work  as  the 
machinist  who  at  the  same  age  gets 
$1530  in  his  weekly  pay  envelope. 
The  graduate,  to  reach  the  position  he 
holds,  has  had  to  devote  six  years  of 
his  life  to  hard  study,  during  which 
time  he  earned  practically     nothing, 


and  was  under  heavy  expense.  He 
made  this  investment,  moreover,  with 
the  risk  that  it  would  turn  out  unre- 
munerative.  Perhaps  he  may  prove 
unfitted  for  an  engineer's  life,  pt.*rhaps 
in  the  struggle  of  competition  another 
man  will  come  out  ahead,  and  leave 
him  to  take  a  subordinate  place,  or  to 
remain  unemployed.  If  he  does  suc- 
ceed in  securing  his  $41  a  week  po- 
sition, it  carries  with  it  heavy  respon- 
sibilities  and  risks.  Taking  all  these 
things  into  consideration,  the  added 
earnings  of  the  engineer  over  the  la- 
borer represent  no  more  than  a  reason- 
able compensation  for  his  expenditure 
of  time  and  money. 

We  have  taken  pains  to  set  forth 
these  facts,  not  in  dissent  from  or  in 
criticism  of  Mr.  Dodge's  interesting 
address,  but  in  order  that  it  may  not 
be  misinterpreted.  We  would  say  no 
word  to  discourage  from  an  engineer- 
ing career  the  boy  who  is  fitted  for  it 
by  natural  ability,  and  who  starts 
with  a  clear  appreciation  of  the  diffi- 
culties and  risks  before  him.  Nor 
would  we  say  one  word  to  dissuade 
from  pursuing  a  course  in  an  engi- 
neering school  any  young  man  whose 
financial  circumstances  are  such  that 
he  can  well  afford  the  necessary  time 
and  money,  and  who  seeks  the  train- 
ing as  an  education  and  not  merely  as 
a  means  of  aiding  him  to  earn  a  living. 
It  is  to  a  third  class  that  words  of 
warning  need  to  be  sounded — the 
youths  who  are  making  sacrifices  for 
an  engineering  education  wnth  no  par- 
ticular fitness  to  make  use  of  it  in  after 
life,  and  who  will  set  no  greater  value 
upon  it  than  can  be  measured  in  terms 
of  dollars  and  cents.  It  is  when  it  is 
expended  on  such  men  that  technical 
training  does  not  pay. — **£ng.  News'' 


Ellipse  or  Circle  Compasses. 


THIS  invention  relates  to  improve- 
iiicnts  in  ellipse  and  circle  com- 
passes, the  object  of  my  invention  be- 
ing to  provide  compasses  for  drawing 
ellipses,  either  with  pencil  or  with 
pen,  which  shall  be  cheap  and  simple 
in  construction  and  convenient  of  op- 
eration, compasses,  moreover,  which 
can  be  adapted,  when  desired,  for 
diJiwing  circles. 

In  the  accompanying  drawings, 
Figure  i  is  a  front  elevation  of  my  im- 
proved compasses.  Fig,  2  is  a  side 
view  thereof.  Fig.  3  is  a  side  view  of 
the  inking-pen  detached,  the  wall 
thereof  being  broken  to  show  a  spring 
in  the  interior.  Fig.  4  is  a  plan  view 
of  the  compasses.  Fig,  5  is  a  perspec- 
tive view  of  the  spreader  detached. 

Referring  to  the  drawings,  i  repre- 
sents a  central  tubular  stem  upon 
which  is  clamped,  by  means  of  a  set- 
screw,  2,  a  collar,  3,  having  depend- 
ing tngs,  4.  upon  which  are  pivotedt 
as  shown  at  5,  the  legs,  6,  said  legs  be- 
ing also  clamped  at  any  desired  angle 
to  said  tugs  by  means  of  set-screws,  7. 

Eight  represents  a  spreader,  which 
is  set  by  means  of  a  set-screw,  9,  at 
any  desired  point  on  the  tubular  stem 
below  tlie  collar  and  serves  to  spread 
the  legs  apart  to  an  equal  distance  on 
each  side  of  the  stem.  In  the  ends  of 
said  legs  are  carried  pin-points,  10, 
which  determine  the  foci  of  the  ellipse 
to  be  described.  By  properly  adjust- 
ing said  collar  and  spreader  the  focal 
distance  can  be  made  of  any  desired 
length. 

Revolable  within  the  tubular  stem 
is  a  rod,  13,  having  pins,  14,  at  the 
ends  of  the  stem  preventing  its  longi- 


tudinal movement  in  the  stem.  Said 
rod  is  provided  at  the  top  with  a  suit- 
able handle,  15,  and  to  said  rod  ia 
clamped  a  plate,  16,  having  pivotally 
secured  thereto,  as  shown  at  17,  a  pen- 
cil-carrier, 18.  To  said  plate  is  also 
secured  a  depending  bar,  19,  which 
forms  a  support  for  a  spring,  20,  the 
other  end  of  which  presses  against 
the  inner  surface  of  the  pencil-carrier, 
which  is  hollowed  out  for  this  pur- 
pose, said  spring  thus  pressing  said 
pencil-carrier  outward. 

Twenty-six  represents  a  cord  of  in- 
extensible  materia],  as  catgut  or  wire, 
preferably  the  former,  which  is  dou- 
bled and  wound  around  a  small  wind- 
ing-pin, 21,  carried  in  bearings,  22, 
upon  the  pencil-carrier  and  wound  by 
means  of  the  head,  23.  The  loop  of 
said  cord  is  passed  through  an  eye, 

24,  carried  at  the  Inwer  end  of  the 
pencil-carrier,  and  is  then  passed 
around  the  ends  of  the  legs,  6,  imme- 
diately above  the  pin-points,  10.  said 
ends  bemg  provided    with    shoulders, 

25,  at  substantially  the  same  level  as 
the  eye,  24,  which  prevent  the  cord 
slipping  upward  on  the  legs.  The 
winding-pin  also  carries  the  ratchet- 
wheel,  27,  engaged  by  a  pawl,  28,  upon 
the  pencil-carrier,  preventing  the  loop 
of  catgut  being  drawn  out  beyond  a 
predetermined  length.  This  length 
will  be  the  sum  of  the  focal  distances 
of  any  point  on  the  ellipse,  and  since 
the  length  of  the  loop  remains  con- 
stant, and  the  focal  distance  of  the  el- 
lipse, determined  by  the  distance  be* 
tween  the  pin-points,  is  also  constant, 
the  remainder  of  the  loop  will  be  1 
constant  quantity,  and,  therefore,  by 
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In  Fig*  3  is  illustrated  the  drawing* 
pen,  which  is  used  for  inking  the  el- 
lipse. Like  the  pencil-carrier,  it  is 
provided  with  a  pivot-hole,  29,  by 
which  it  is  pivoted  to  the  plate,  and  the 
end,  30,  of  the  inking-pen  is  movable 
relatively  to  the  main  body  or  stem, 
31,  thereof,  the  latter  carrying  a 
spring,  32,  which  normally  presses 
down  the  point  of  the  pen,  the  lower 


section  having  a  stud,  33,  sliding  m 
a  slot  of  the  main  body.  _ 

If  desired  to  use  the  device  as  a  | 
circle  compass,  all  that  is  necessary  is 
to  slip  the  cord  over  the  end  of  one  of 
the  legs,  when  the  pencil-carrier  will 
describe  a  circle  about  the  other  leg 
as  a  center. 

The  inventor  is  Mr.  John  W.  Grif- 
fith, San  Francisco,  CaL 


A  Blueprint  Paper  for  Blue 

The  following  process,  credited  to 
Captain  Abney,  yields  a  photographic 
paper  giving  blue  lines  on  a  white 
ground : 

Common  salt 3  ounces. 

Ferric  chloride 8  ounces. 

Tartaric  acid ^%  ounces. 

Acacia   25  ounces. 

Water 100  ounces. 

Dissolve  the  acacia  in  half  the  wat- 
er, and  dissolve  the  other  ingredients 
in  the  other  half;  then  mix. 

The  liquid  is  applied  with  a  brush 
to  strongly*sized  and  well-rolled  paper 
in  a  subdued  light  The  coating 
should  be  as  even  as  possible.  The 
paper  should  be  dried  rapidly  to  pre- 
vent the  solution  sinking  into  its 
pores.  When  dry,  the  paper  is  ready 
for  exposure. 

In  sunlight,  one  or  t%vo  minutes  is 
generally  sufficient  to  give  an  image 
while  in  a  dull  light  much  as  an  hour 
is  necessary. 

To  develop  the  print,  it  is  floated 
immediately  after  leaving  the  printing 
frame  upon  a  saturated  sohition  of  po- 

Mr,  L,  D,  Btirlingame,  chief  drafts- 
man  of   Brown   &   Sharp    Mfg.  Co., 
says:  **The  drafting  office  has  three 
distinct  functions  to  fulfill.     First,  it    • 
must  be  an  interpreter  to  the  shop ; 


Lines  on  a  White  Paper. 

tassium  ferrocyanide.  None  of  the 
developing  sohition  should  be  atlow*ed 
to  reach  the  back.  The  development 
is  usually  complete  in  less  than  a  min- 
ute. The  paper  may  be  lifted  off  the 
solution  when  the  face  is  wetted,  the 
development  proceeding  with  that 
which  adheres  to  the  print.  A  blue 
coloration  of  the  background  shows 
insufficient  exposure,  and  pale-blue 
over-exposure. 

When  the  development  is  complete, 
the  print  is  floated  on  clean  water,  and 
after  two  or  three  minutes  is  placed 
in  a  bath,  made  as  follows: 

Sulphuric  acid 3  ounces. 

Hydrochloric  acid...     8  ounces. 

Water    100  ounces. 

In  about  ten  minutes  the  acid  will 
have  removed  all  iron  salts  not  turned 
into  the  blue  compound.  It  is  next 
thoroughly  washed  and  dried.  Blue 
spots  may  be  removed  by  a  4  per  cent 
solution  of  caustic  potash. 

The  back  of  the  tracing  must  be 
placed  in  contact  with  the  sensitive 
surface. — Drug.  Circ.  and  Chem.  Gas. 


second,  an  interpreter  of  the  shop; 
and  third,  a  record  for  the  shop.*'  This 
is  exactly  true  and  every  chief  drafts- 
man should  see  that  his  department  of 
the  work  is  fulfilling  its  function. 


\ 
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A  New  Book  on  Planimeters. 


That  the  Polar  planinieter  and  other 
instruiTients  of  its  class  have  not  re- 
ceived the  attention  or  come  into  the 
general  use  by  engineers  to  which 
their  invaluable  characteristics  entitle 
them  can  be  due  only  to  a  lack  of 
knowledge  of  those  characteristics  and 
of  the  invaluable  aid  which  tliese  in- 
struments are  capable  of  rendering  in 
almost  every  form  of  engineering  cal- 
culations. 

Were  these  operations  limited  to 
measuring  the  area  of  a  plane  figure 
and  determining  the  average  mean 
height  of  an  indicator  diagram,  with 
which  operations  these  instruments 
have  heretofore  been  most  commonly 
associated,  the  accuracy  and  rapidity 


up  to  the  present  time  the  principles 
underlying  the  theory  and  use  of  the 
instrument  and  their  application  to  the 
processes  of  applied  mathematics  have 
neither  been  adequately  studied  nor 
given  the  position  in  Engineering  lit- 
erature to  which  their  importance  en- 
titles them. 

These  considerations  have  led  to  the 
iniblishing  of  The  Polar  Planimeter 
and  its  use  in  Engineering  Calcula- 
tions. 

The  Author  of  this  work  is  Mr.  J, 
Y.  Wheatley,  C  E.|  the  American  au- 
thority on  these  instruments.  This 
book  contains  not  only  a  clear  and  con- 
cise description  of  the  Polar  Plani- 
meter  and  the  theoretical  principles  in- 


with  which  they  perform  these  oper- 
ations would  alone  make  them  of  the 
greatest  value  to  the  Engineer,  but 
when  to  these  is  added  the  ability  to 
mechanically  and  with  almost  incredi- 
Vle  accuracy  solve  almost  any  problem 
occurring  in  the  Engineer's  practice 
and  with  a  saving  of  time  and  labor 
impossible  by  any  other  means,  the 
Polar  Planimeter  becomes  at  once  the 
indispensable  instrument  of  the  Engi- 
neer's equipment. 

That  the  aid  which  the  Polar  Plani- 
meter is  capable  of  rendering  in  almost 
any  branch  of  Engineering  and  Scien- 
tifk:  work  has  not  been  more  fullv'  rec- 
ognized has  been  due  to  the  fact  that 


volved  in  its  construction  and  opera- 
tion, but  also  explains  in  detail  the 
application  of  the  instrument  to  the 
solution  of  nearly  all  of  the  most  com- 
monly occurring  operations  of  engi- 
neering practice.  It  includes  also 
very  complete  Tables  of  Factors  and 
other  data  for  the  immediate  adjust- 
ment of  the  Planimeter  for  these  oper- 
ations, thus  making  the  book  not  only 
a  treatise  on  the  instrument,  but  also 
an  office  book  for  constant  use, 

Large  Octavo,  Cloth,  with  ra 
Plates,  New  York,  1903,  $3.00.  Pub- 
lished by  Keuffel  &  Esser  Company, 
127  Fulton  St.,  New  York, 


Crokett's  Trigonometry. 


A  rigorous,  compact'  yet  simple  text 
coming  from  Rensselaer  Polytechnic 
Institute.  While  the  book  is  peculiar- 
ly adapted  for  use  in  technical  institu- 
tions, it  finds  a  proper  place  wherever 
facility  in  the  use  of  the  tables  is  re- 
quired. Special  care  has  been  taken 
to  have  the  tables  absolutely  correct, 
in  the  last  decimal  place.  The  ar- 
rangement of  the  computations,  for 
the  convenience  of  students,  has  also 
been  made  as  nearly  perfect  as  possi- 
ble.   The  book  can  be  used  by  begin- 


ners, but  it  is  intended  to  furnish  a 

thorough  course. 

Published  in  four  forms : 

Elements  of  Plane  and  Spher- 
ical Trigonometry  With  Ta- 
bles  $1.25 

The  same,  Without  Tables i  .00 

Logarithmic  and  Trigonometric 
Tables  Separate i  .00 

Elements  of  Plane  Trigonome- 
try With  Tables i  .00 

The  American  Book  Co.,  317  WaK 

nut  St.,  Cincinnati,  O.,  publishers. 


To  True  up  a  Triangle. 


Triangles  are  seldom     tine     when 
first  received  from  the  factory,  often 


a  long  30-60**  one  will  show  two  lines 
when  one  is  drawn  as  in  position,  and 


when  the  points  are  placed  on  the  ver^^ 
tical  line,  but  in  the  reversed  position^ 

If  the  two  positions  do  not  fit  the 
same  line,  the  angle  at  the  base  is  not 
90*  and  can  only  be  made  as  by  filing^ 
off  along  the  base. 

Triangles  have  been  known  to  wear 
off  more  at  the  heel  than  at  the  points 
and  most  of  them  would  set  as  shown 
in  the  two  positions  than  otherwise^ 

A  straight  flat  smooth  file  is  the  best 
to  use  in  working  the  triangle  into 
shape. 


The  United  States  is  now  the  great- 
est coal-producing  country  in  the 
world,  the  output  of  1903  reaching 
300,000,000  tons.  This  is  four  tons 
of  coal  for  every  man,  woman  and 
child  in  the  United  States. 


With  385  pounds  of  smokeless  pow- 
der the  new  forty-calibre,  twelve-inch 
g^n  will  send  an  850-pound  armor- 
piercing  shell  through  nineteen  and 
five-tenths  inches  of  Harveyized  nick- 
el-steel armor  at  a  distance  of  a  mile 
and  a  half. 


A  tree  using  aluminum  almost  to 
the  exclusion  of  other  mineral  ele- 
ments has  been  reported  in  New  South 
Wales  by  H.  G.  Smith,  of  Sydney.  It 
is  known  botanically  as  Orites  excel- 
sa,  R.  Br.,  and  the  aluminum  is  depos- 
ited as  a  basic  succinate.  Other  flow- 
ering plants  show  only  a  trace  of  alu- 
minum, although  it  seems  to  serve  as 
a  food  of  cryptograms. 


It  is  not  against  the  law  to  transact 
a  legitimate  business  under  ^n  as-^ 
sumed  name. 
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Fancy  Borders. 


Some  fancy     border  line   are  hereshown  that  can  be  used   for   general 

drawings  and  title  sheets. 


Labor 

Work  on  the  Indianapolis  (Ind.) 
Labor  Temple  is  expected  to  begin 
January  i. 


The  Trades  Assembly  of  Duluth, 
Minn.,  wants  free  evening  schools  es- 
tablished. 


World. 

Indianapolis  (Ind.)  labor  unions 
will  try  to  secure  the  choice  of  that 
city  for  the  convention  of  the  Ameri- 
can Federation  of  I^bor  in  1904. 


Broommakers  of  Milwaukee,  Wis., 
have  received  a  thirty-five  or  forty  per 
cent,  raise  in  wages. 


The  Canadian  Parliament  has  pass- 
ed an  enactment  that  Asiatics  shall 
not  be  employed  on  Canadian  roads. 


Sheep  butchers  throughout  the 
country  have  accepted  the  wage  in- 
crease of  twenty-five  cents  a  day  that 
was  offered'  by  the  packers. 


Membership  in  the  Journeymen 
Blacksmiths'  national  organization 
has  increased  an  average  of  over  2,000 
per  month  in,  the  last  ye§r.' 


There  are  nine  'longshoremen's 
workers*  unions  In  Queensland,  Aus- 
tralia, and  they  all  belong;to  the  Wat- 
erside Workers'  Federation. 

The  Pope  Bicycle  Daily 

The  re-issue  of  the  Pope  bi- 
cycle daily-leaf  calendar  may  be 
considered  the  opening  gun  pro- 
claiming the  natural  and  health- 
ful return  of  bicycling.  Col.  Al- 
bert A.  Pope,  the  founder  of  our  bi- 
cycle industries  and  the  pioneer  of  the 
Good  Roads  Movement,  is  again  at 
the  head  of  the  bicycle  industry.  Up- 
on the  366  calendar  leaves  are  freshly 
written  lines  from  the  pens  of  our 
greatest     college    presidents,  doctors, 


There  is  a  movement  on  foot  to  in- 
crease the  number  of  members  of  the 
Executive  Council  of  the  American 
Federation  of  Labor  to  eleven. 


At  Boston,  Mass.,  a  resolution  to 
organize  the  pearl  button  workers  was 
mtroduced  at  the  convention  of  the 
American  Federation  of  Labor. 


New  Orleans,  La.,  'longshoremen 
have  made  a  three  years'  agreement 
for  their  work.  This  follows  a  pro- 
longed and  costly  strike  of  8,000  men. 


Minnesota  farmers  at  Kenyon  built 
their  own  elevator  seven  years  ago  at 
a. cost  of  $14,000.  Their  annual  pro- 
fits are  more  than  the  cost  of  the  build- 
ing. 

A  general  reduction  in  the  wages  of 
engineers  is  demanded  by  the  engi- 
neering employers  in  Belfast,  Ireland, 
following  upon  the  reduction  in  the 
shipyards. 

Memomranda  Calander. 

clergymen,  statesmen  and  other  emi- 
nent men  and  women,  all  of  them  en- 
thusiastically supporting  bicycling. 
Half  of  each  leaf  is  blank  for  memo- 
randa. This  calendar  is  free  at  the 
Pope  Manufacturing  Company's 
stores,  or  any  of  our  readers  can  ob- 
tain it  by  sending  h\c  2-cent  stamps  to 
the  Pope  Manufacturing  Co.,  Hart- 
ford, Conn.,  or  143  Sigel  Street,  Chi- 
cago, 111. 


A  Progressive  Patent  Bureau. 


Popular  Mechanics,  a  publication 
which  has  come  to  the  front  in  the 
past  two  years  with  leaps  and  bounds 
until  it  now  has  a  circulation  larger 
than  any  publication  of  its  kind  in  the 
world,  has  inaugurated  a  patent  bu- 
reau known  as  the  Popular  Mechanics' 
Patent  Bureau,  and  from  all  evidences, 
it  is  as  great  success  as  the  publication, 
which  is  undoubtedly  well  known  to 
the  readers  of  the  ^'Draftsman."  The 
Bureau  is  well  organized,  their  attor- 
neys and  consulting  experts  are  all 
practical  men  of  large  experience,  and 
the  bureau  is,  we  understand,  prepai^ed 
to  make  research  in  the  patent  offices 
of  this  country  and  all  foreign  coun- 
tries at  a. very  moderate  charge.  Their 
charges  for  securing  patents  and  pros- 
ecuting infringements  and  promoting 
the  interest  of  their  clients  in  every 
possible  way,  are  very  reasonable. 

The  bureau  is  rapidly  extending  its 
scope  by  having  representatives  in  all 
the    manufacturing     districts    of    the 
United  States  and  many  subscribers  of 
this   publication   who   are   conversant 
with  patent  work  drafting  wnyld  find 
it  to  their  interest  to  represent  this  bu- 
reau in  their  locality,  if  no  such  agent 
has    already  been    appointed,  and  we 
would    advise    communicating    direct 
with  the  bureau  whose  main  office  is  in 
Chicago. 

The  Patent  Office  of  the  United 
States  was  never  more  busy  than  at 
present.  Under  recent  decisions  of 
the  Commissioner  of  Patents  and  the 
Courts,  preference  is  given  to  the  dili- 
gent inventor  where  there  is  any  ques- 
tion as  to  who  made  the  invention  first. 
By  diligent  inventor  is  meant  the  one 
who    first    perfects    his    invention    in 


practical  form  and  applies  for  a  patent 
Many  inventors  lose  the  fruits  of 
their  inventive  ability  through  a  dispo- 
sition to  procrastinate.  This  is  truly  a 
mechanical  age,  as  realized  by  the  pro- 
gressive publishers  of  Popular  Me- 
chanics and  inaugurators  of  Popular 
Mechanics'  Patent  Bureau,  and  the 
draftsmen  of  the  country  are  certainly 
benefited  by  the  great  activity  in  me- 
chanical lines. 


**A  Designer'sNightmare'* 


A  Chapter  on 

PULLEYS 

A    ueat  booklet  on 
Fully  Design, 

Price  ascts. 
THE  DRAFTSMAN, 

Cleveland  I  O. 


THE  work  of  the  native  draftsman 
and  other  artisans  employed  on 
the  side  of  the  Japanese  government 
buildings  and  grounds  at  the  World* s 
Fair  is  now  well  under  way  and  is 
proving  distinctly  interesting  to  the 
general  public. 

It  is  natural  that  this  should  be  the 


when  the  saw  is  drawn  towards,  not 
pushed  from  the  body,  and  their  jack- 
planes  working  in  similar  manner — 
and  this  fact  is  in  itself  sufficiently  out 
ot  the  ordinary  to  attract  the  widest 
attention.  Then,  too,  the  buildings, 
gafdens  and  grottoes  being  construct- 
ed are  Japanese  to  the  minutest  detail 
and  tlieir  smallest  features  are  new  and 


case»  owing  lK>th  to  the  unusual  meth* 
ods  of  tliese  workmen,  as  Judged  from 
the  American  point  of  view,  and  to 
the  high  artistic  values  of  the  results 
attained.  In  many  instances  the  tools 
used  by  the  Japanese  are  operated  in 
exact  reversal  of  the  American  style — 
their  saws,  for  exam  pie,  being  so  made 
that  the  teeth  cut  into  the  wood   only 


novel  to    the  average  citizen   of  this 
coimtry. 

It  is»  therefore,  a"picturesque  object 
lesson  that  is'now  being  presented  by 
the  preparation  for  the  Japanese  go- 
vernment exhibit  at  the  World's  Fair. 
Japan  proposes  to  prove  'to  the  world 
that  she  is  abreast*of  the  most  modem 
(Continued  on  page  140) 


Heciiamkal 

Mechanical  Misconceptions, 


BV    R,    T.    STROUM, 


THE  patent  office  records  are  full 
of  descriptions  and  illustrations 
of  devices  whose  sole  claim  to  the  pro- 
tection of  patents  lies  in  the  fact  that 
they  are  original  and  unique  applica- 
tions of  recognized  principles,  aod  not 
because  they  possess  any  real  commer' 
cial  value.  They  were  conceived  after 
much  thought  and  study,  if  one  may 
judge  from  the  ingenious  combinations 
brought  forth.  But  after  being  pat- 
ented they  were  forgotten.  Appar- 
ently their  action  was  faulty,  or  else 
they  failed  to  do  as  well  as  other  de- 
vices already  widely  used  for  similar 
purposes. 

The  energy  represented  by  these 
abandoned  conceptions  of  ingenious 
minds  is  enormous.  The  pity  of  it  all 
is  that  it  has  been  put  forth  with  so 
little  value  returned*  Yet  in  nine  cases 
out  of  ten  the  whole  cause  of  the  fail- 
ure is  due  to  the  fact  that  the  inventor 
has  misused  or  misinlerpcted  some 
well-known  physical  law.  And  further, 
if  the  inventor  had  but  had  a  proper 
understanding  of  the  laws  which  he 
must  apply  he  would  have  foreseen  the 
difficulties  he  must  encounter  and 
would  have  been  saved  the  loss  of  time 
and  labor. 

Illustrations  of  errors  of  this  nature 
are  many  and  various.  One  man  who 
was  very  much  interested  in  the  im- 
provement of  the  steam  engine,  be- 
came very  nnich  concerned  about  the 


pressure  upon  the  ordinary  slide  valve. 

He  knew  that  it  not  only  caused  exces- 
sive friction  and  wore  out  both  valve 
and  seat  very  rapidly,  but  that  the 
power  expended  in  moving  it  was  con- 
siderable, and  that  a  reduction  in  pr^- 
sure  on  the  back  of  the  valve  would 
result  in  a  decrease  of  wear,  friction, 
and  lost  work.  Actuated  by  the  idea 
of  improving  the  sHde  valve,  he 
brought  out  the  type  shown  in  Fig.  i. 
Instead  of  the  usual  Hat  back  he  had 
made  a  pyramid.  His  idea  was  that  the 
steam,  in  pressing  down  on  the  sloping 
sides,  would  slide  off,  as  rain  runs 
from  roof  of  a  house.  Of  course  his 
reasoning  was  wrong  in  that  he  had 
not  observed  the  fact  that  a  fluid 
presses  in  all  directions  with  the  same 
intensity  and  not  in  a  single  direction, 
as  would  be  the  case  if  the  same  total 
pressure  were  applied  vertically 
through  the  medium  of  a  short  pillar 
having  its  lower  end  resting  upon  the 
inclined  valve  surface. 

Another  instance  of  misconception 
of  important  physical  laws  may  be 
cited.  The  writer  was  at  one  time 
called  upon  to  pass  judgment  upon  the 
utility  and  practicability  of  the  device 
shown  in  Fig.  2.  It  represents  the  es- 
sential parts  of  a  new  form  of  steam 
engine  consisting  of  two  pistons,  A  and 
B,  fitted  to  separate  rods,  one  rod  be- 
ing carried  through  the  opposite  piston 
and  rod  to  the  outside  of  the  cylinder. 


THE  DRAFTSMAN 


where  each  rod  is  connected  to  its  own 
crank.  Between  the  piston  at  the  cen- 
ter of  the  cylinder  is  the  steam  pt:>rt 
C,  the  steam  being  admitted  between 
the  pistons,  forcing  them  apart,  and 
causing  each  to  make  a  stroke  approx- 
imately half  the  length  of  the  cylinder. 
The  inventor  of  this  scheme  contended 
that  it  would  be  a  very  economical  ar* 
rangement.  He  argued  that  in  all  or- 
dinary engines  the  pressure  against 
the  cylinder  head  is  equail  to  that 
against  the  piston,  and  that  as  the 
head  is  stationary  half  the  power  was 
being  wasted.  By  his  arrangement  one 
piston  became  practically  a  movable 
cylinder  head,  so  that  the  pressure  ex* 
crted  on  each  would  perform  work. 
This,  in  his  mind,  appeared  to  offer 
opportunity  for  great  gains  in  power. 
TTie  fallacy  of  this  reasoning  is 
quickly  shown.  Mere  pressure  is  not 
work.  A  cubic  foot  of  cast  iron  lying 
on  the  ground  presses  against  the 
earth  with  a  force  of  450  pounds. 
This  pressure  acts  constantly,  but  no 
work  is  done  or  lost.  The  mere  fact 
that  steam  presses  against  the  head  of 
the  cylinder  does  not  indicate  a  power 
loss.  To  produce  work,  force  must 
move  through  space,  the  product  of 
the  force  in  pounds  and  the  distance 
moved  in  feet  being  the  foot  pounds 
of  work  accomplished.  In  the  case  of 
the  ordinary  engine,  the  force  on  the 
head  of  the  cylinder  does  not  move 
through  an  appreciable  distance  and 
the  work  done  is  nothing.  Further 
than  this,  it  is  absolutely  necessary 
that  the  steam  shall  act  against  either 
a  stationary  or  a  movable  head.  Ac- 
tion and  reaction  are  equal  and  oppo- 
site in  direction.  To  produce  any 
pressure  whatever  upon     the    piston, 


there  must  be  an  equal  and  opposite 
reaction  against  the  head,  whether  it 
be  stationary  or  movable. 

An  indicator,  attached  to  the  cyh'n- 
der,  would  quickly  show  the  fallacy  of 
increased  work  obtainable.  A  card 
taken  from  a  single  piston  engine 
whose  stroke  is  equal  to  that  of  the 
tw^o  pistons,  and  having  the  same  vol- 
ume of  steam  at  cut  off,  would  appear 
as  in  Fig.  3.  A  card  from  the  double- 
piston  engine,  reproducing  the  travel 
of  each  piston,  would  appear  as  in 
Fig.2.  Comparison  of  these  cards 
shows  that  they  have  equal  volumes 
and  pressures  at  cut-oflf  and  equal  vol- 
umes  and  pressures  at  the  end  of  the 
stroke,  and  that  the  areas  are  equal, 
indicating  that  the  same  amount  of 
work  is  done  in  each  case. 

The  two  illustrations  given  serve  to 
bring  out  the  point  which  has  proven 
such  a  common  stumbling  block.  That 
is^  ignorance  of  physical  laws,  upon 
which  the  success  of  the  device  is  de- 
pendent,  and  disregard  of  which  must 
inevitably  end  in  failure  and  disap- 
pointment. 

In  order  that  any  device  may  prove 
a  success,  it  must  embody  a  number  of 
essential  points.  In  the  first  place  it 
must  be  practical  and  not  merely  a 
well  developed  theory.  It  must  ac- 
complish its  purpose,  and  it  must  do 
so  at  least  as  well  as,  and  preferably 
better  than,  any  other  device  for  the 
same  object,  with  which  it  must  com- 
pete. Its  cost  must  not  be  prohibitive, 
nor  greater  than  that  of  other  similar 
devices  of  equal  utility  and  efficiency. 
It  must  attain  the  purpose  as  simply 
as  possible,  since  the  greater  the  num- 
ber of  parts  and  the  more  complicated 
their  arrangement,  the  greater  is  the 
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liability  to  derangement  and  damage. 
Last  of  all,  it  must    be    durable^    No 

owner  of  machinery  likes  to  pay  a  high 
rate  of  interest  on  his  investment  for 


A  Draftsman  is  an  inventor. 
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the  supply  of  repairs,  and  the  dura- 
bility  of  a  machine  is  a  potent  factor 
in  its  commercial  success. 


\'incent  Link,  who  came  here  from 
Belkvue,  O.,  some  time  ago  to  be  em- 
ployed as  draftsman  at  the  Geneva 
Automobile  &  Mfg,  Company*s  plant 
and  who  is  in  charge  of  a  small  force 
of  workmen  at  that  shop,  completed 
an  invention  last  spring  or  summer, 
which  is  now  being  successftdly  used 
at  a  plant  in  Radford,  Va, 

C.  W,  Pratt  and  R.  P,  Morgan  of 
this  place  began  operating  a  skewer 
factory  there  this  fall,  and  they  de- 
sired a  better  skewer  pointer  than  the 
old  one  rtscd  at  the  local  skewer  shop 
a  number  of  years  ago.  Mr.  Link 
said  that  he  could  make  a  pointer,  and 
they  told  him  to  go  ahead  with  it*  So 
at  odd  spells,  and  outside  of  the  com- 
pany's time,  he  completed  an  improved 
skewer  pointer  at  the  automobile 
shop.  He  completed  a  machine  which 
would  make  2,000  points  a  minute, 
or  point  on  both  ends  1,000  skewers 
in  that  time.  The  above  gentlemen 
purchased  it,  paying  him  about  a  fair 
price  for  it,  and  they  are  now  using 
it  in  their  Virginia  skewer  plant.  The 
machine  was  kept  stored  at  the  auto- 
mobile factory  a  long  time  before 
Messrs.  Pratt  and  Morgan  called  for 
it. 

Mr,  Link  is  quite  a  genius,  and  it  is 
understood  that  the  company  have  in 
the  past  used  many  of  his  suggestions 
in  regard  to  improvements  and  differ- 
ent devices  on  their  machines. — **Press 
Times/'  Geneva,  O. 
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Engineers  expect  soon  to  be  able  to 
burn  gas  in  such  a  continuous  stream 
that  it  will  be  useful  in  the  turbine 
form  of  engine. 
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THE  "checking"  of  a  drawing  is 
ihe  equivalent  of  proof-reading 
in  the  newspaper  office  of  the  country. 

It  is  the  correcting  and  approving 
of  the  shapes  shown  and  the  figures 
given  and  should  be  done  by  some  re- 
sponsible person,  one  who  understands 
the  work  in  hand. 

A  drawing  may  be  checked  by  sim- 
ply adding  up  dimensions  to  see  that 
they  total  the  one  given,  and  make 
observations  to  see  that  all  parts  will 
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go  together  properly.  Aside  from 
this,  no  more  is  done  by  the  "checker*' 
in  many  cases,  but  in  most  drafting 
rooms,  the  checker  goes  into  some 
points  of  the  design,  too. 

When  a  line  is  shown  solid,  which 
should  be  dotted,  the  checker  cuts  his 
blue  pencil  (blue  being  used  because 
it  can  be  seen  more  easily)  through 
the  h'ne  as  in  Fig.  i  and  if  it  should 


not  appear  at  all,  a  wiggle  is  run 
through  it  as  in  Fig.  2, 

Dimensions  that  are  to  be  changed 
are  noted  by  surrounding  the  offend- 
ing figures  and  carrying  the  mark  to 
one  side  as  in  Fig.  2, 

Since,  in  many  drafting  rooms,  the 
tracing  is  checked  and  not  the  draw- 
ing, some  care  should  be  exercised  in 
marking  with  the  pencil,  for  in  erasing 
it,  later,  the  surface  of  the  cloth  is 
much  disturbed  and  tracing  so  treated 
look  very  badly. 

The  spelling  and  arranging  of  the 
titles  and  notes  are  also  looked  at  and 
such  corrections  made  as  are  neces- 
sary. 

The  best  plan  is  that  the  checker 
should  first  look  over  the  drawing  and 
make  such  alterations  as  he  has  au- 
thority and  ability,  then  it  is  traced 
and  checked  more  closely. 

In  the  case  of  noting  the  numbers 
of  spaces  for  rivet  or  bolt  holes»  it 
would  be  better  to  have  it  appear 
thus : 


■J 


for  by  writing  in  the  note,  the  number 
of  spaces  is  more  correctly  given, 
though  a  hole  or  two  more  may  be 
shown,  the  note  is  the  thing  to  be  fol- 
lowed, not  the  picture. 
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Editor  The  Draftsman : 

I  was  interested  in  Mr.  MacDonald's 
construction  in  your  January  number, 
i,  e.,  to  describe  a  circle  tangent  to 
three  given  circles  whose  diameters 
are  different^  and  herewith  submit  the 
following : 


A 


Let  A,  B,  and  C  be  the  centers  of  the 
three  given  circles  whose  diameters  are 
different.  Join  the  centers  A  and  B, 
also  B  and  C  Bisect  any  two  of  the 
distances  between  the  circumferences, 
in  the  points  D  and  E,  and  from  these 
points  draw  lines  tangent  to  each  of 
the  circles  respectively,  Bisect  the 
angles  thus  formed  at  D  and  E  by  the 
lines  D  F  and  E  G,  intersecting  at  O. 
The  point  O  is  the  center  of  the  re- 
quired  circle.  D,  J,  MacLean. 


DIFFERENCE  IN  MACHINE 
SHOPS. 
In  Europe  one  shop  often  builds  a 
number  of  different  kinds  of  machines, 
while  in  America,  as  a  rule,  each  fac- 
tory is  devoted  to  some  special  ma- 
chine. 


The  fact  that  75  per  cent,  of  the 
central  electric  stations  of  the  United 
States  are  in  places  of  less  than  5,000 
inhabitants,  as  compared  with  22.8  per 
cent,  of  the  gas  plants,  indicates  the 


Coke  Drawing  Device 

A  machine  for  drawing  coke  ovens 
is  in  use  at  Continental  No.  i  works  of 
the  H.  C.  Frick  Coke  Company,  one 
mile  from  Uniontown.  It  has  been  in- 
spected by  operators  from  the  entire 
coke  region,  and  has  proved  a  decided 
success. 

Under  the  old  method  one  nun 
draws  an  oven  of  coke  in  about  three 
and  a  quarter  or  three  and  a  haU 
hours,  or  an  average  of  two  and  a  half 
ovens  a  day.  The  new  machine  draws 
about  two  and  a  half  ovens  an  hour* 
and  only  one  man  is  required  to  oper- 
ate it.  By  the  machine  the  coke  is 
drawn  out  of  the  ovens  by  a  scraper 
and  falls  into  a  receiving  conveyor,  and 
is  then  taken  along  and  dumped 
directly  into  the  car  for  shipment.  The 
machine  was  invented  by  J,  A,  Hebb, 
of  Hopwood,  this  county,  who  worked 
on  it  for  nine  years, — Philadelphia 
Press. 


Boiling: Kettles  without  Coar 

Every  day  in  London  scores  of. 
workmen's  kettles  are  lioiled  in  lime 
that  will  afterwards  be  used  for  its 
proper  purpose.  Just  before  thej 
breakfast  hour,  say,  one  of  the  work- 
men empties  a  quantity  of  the  dry 
lime  from  a  sack.  In  the  center  of 
this  lime  he  makes  a  hole*  and  into 
it  water  is  poured.  Then  he  puts  his 
kettles  into  the  water,  and  in  a  few 
minutes  the  kettles  boil.  In  thousands 
of  cases  a  fire  is  thus  spared. 


wider  distribution  of  the  electric  sta- 
tions which  have  enabled  the  inhabi- 
tants of  the  small  places  to  enjoy  illum- 
inating facilities  confined  heretofore  to 
the  larger  cities  and  towns. 


Clectuical. 


The  Young  Electrician  in  the  Machine  Shop- 

BY    GEORGE    E.    WALSH. 
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^^  LECTRIGITY    has    be- 
_    l\  come    such    a    common 

factor  in  our  industries 
that  a  practical  and  theo- 
retical knowledge  of  it  in 
the  shop  aiid  drafting  room  are  almost 
essential  to  success. 

As  a  whole  the  subject  is  too 
comprehensive  for  one  to  study  with- 
out particular  reference  to  the  differ- 
ent specializing  tendencies.  The 
modem  electrical  engineer  devotes  his 
attention  either  to  telephone  construc- 
tion and  operation,  to  electrical  rail- 
way building  and  work,  to  electric 
lighting  and  heating,  or  to  electrical 
shop  equipment.  Each  of  these  sev- 
eral specialties  are  further  divided  and 
subdivided,  and  there  are  marine  elec- 
trical engineers,  architectural  elec- 
trical engineers,  subway  electrical  en- 
gineers, and  submarine  electrical  en- 
gineers. 

In  the  shop,  however,  electricity  is 
chiefly  a  factor  in  the  operation  of 
machines.  The  engineer  who  installs 
the  shop  with  its  electrical  equipment 
must  be  one  who  can  study  out  the 
problems  of  economy  of  space  and 
operation.  The  displacement  of  steam- 
driven  machines  by  electrical-driven 
ones  can  be  accomplished  only  by  a 
perfect   demonstration  of  the  latter*s 


superiority.  There  must  be  economy 
of  time  and  output,  and  a  saving  of 
power.  Usually  the  properly  equipped 
electrical  shop  saves  in  many  ways. 
With  multispeed  motors  for  driving 
tool  machines  there  is  a  distinct  sav- 
ing in  time,  power,  and  output 

But  space  is  always  an  important 
consideration  in  equipping  a  shop  or 
factory  with  motive  power.  As  a  rule 
the  electric  equipment  requires  less 
space  than  steam.  A  good  deal  de- 
pends upon  the  planning  and  design- 
ing of  the  engineer  who  has  the  in- 
stallation in  charge.  The  young 
electrician  in  the  shop  never  had  better 
opportunities  to  show  originality  and 
skill  in  designing  and  planning.  So 
much  of  the  work  is  largely  experi- 
mental today  that  manufacturers  of 
tool  machines  are  required  to  build 
many  which  can  be  easily  adapted  to 
steam  or  electricity  for  driving.  A 
good  many  shops  will  not  entirely 
abandon  steam,  but  use  it  as  an  aux- 
iliary power.  This  skepticism  or  con- 
serv^atism  indicates  the  attitude  of 
many  old  shops  toward  electricity. 
They  are  willing  to  give  it  a  trial,  but 
they  are  not  entirely  satisfied  that 
there  will  be  no  breakdown  or  unfor- 
seen  trouble. 

However  that  may  he,  the  knowl- 
edge of  practical  electricity  should  be 


L 


I04 


THE  DRAFTSMAN 


a  part  of  the  education  of  every 
worker  in  the  shop  or  drafting  room» 
for  the  use  of  this  agent  for  power 
purposes  will  steadily  increase,  and 
in  time  it  will  entirely  displace  steam. 
In  a  dozen  different  ways  a  practical 
knowledge  of  its  working  force  will 
help  one  in  his  daily  work.  The 
young  electrician  who  makes  a  study 
of  shop  equipment  cannot  do  better 
than  to  specialize  his  knowledge. 
There  is  need  for  specialists  who  can 
rise  above  the  average,  and  plan  and 
design  work  which  few  electrical 
students  know  how  to  do.  There  are 
many  shops  so  narrow  and  cramped 
that  the  placing  of  electrical  machin- 
ery in  them  to  occupy  as  little  space 
as  possible  becomes  a  problem.  There 
are  comers  in  shops  which  owing  to 
the  position  of  some  explosive  sub- 
stance it  is  impossible  to  introduce 
steam  pipes,  and  the  young  electrician 
should  be  able  to  plan  his  work  so  that 
tool  machines  could  occupy  such  corn- 
ers without  introducing  tlie  element 
of  danger  at  all 

The  operation  of  electrical-driven 
tool  machines  is  a  part  of  the  daily 
routine  work  of  most  large  shops  to- 
day; but  the  skilled  operator  who 
understands  his  business  will  not  rest 
content  with  simply  running  the  ma- 
chines. Any  one  with  a  little  practice 
can  do  this.  The  mere  turning  on 
and  off  of  the  current  is  the  work  of 
boys,  but  the  manipulation  of  the  ma- 
chines so  the  highest  efficiency  is  ob- 
tained from  them  is  quite  another 
matter.  The  life  of  a  tool  depends 
upon  its  manipulation  fully  as  much 
as  upon  its  use  and  original  composi- 
tion and  manufacture.  Electrical- 
driven  tool  machines  are  after  all  deli- 


cate mechanism,  and  they  need  to  be 

handled  by  experts.  In  a  good  many 
shops  it  is  difficult  to  secure  proper 
workmen  to  handle  the  new  multi- 
speed  motors,  which  work  with  won- 
derful results  when  operated  by  skilled 
mechanics.  They  have  a  high  degree 
of  efficiency,  and  for  every  instant 
that  they  are  working  they  economize 
in  power  and  results.  There  is  no 
waste  of  power  through  idleness  or 
ineffectiveness. 

But  such  tools  can  easily  be  run  out 
of  order,  and  their  repairing  is  not  a 
simple  feat.  The  repair  bills  of  a 
modem  shop  too  often  present  a  for- 
midable item.  Shop  economists  today 
arc  studying  this  end  of  the  work. 
Good  machines  to  begin  with  will 
necessarily  cut  down  the  repair  ac- 
count :  but  fully  as  important  in  this 
respect  is  the  skill  or  lack  of  skill  of 
the  operators.  The  tendency  of  mod- 
em industrial  life  in  and  out  of  the 
shoj  is  to  secure  the  highest  skilled 
labor,  and  pay  well  for  it.  It  is  the 
man-power  efficiency  that  is  coming 
in  foi  investigation  and  test  We 
have  perfected  our  machines  to  such 
a  point  that  we  hear  much  of  their 
highest  efficiency,  and  now  the  shop 
is  tending  toward  the  elimination  of 
the  inefficient  workmen,  and  raising 
the  standard  of  those  remaining  be- 
hind. 

In  nothing  is  this  better  illustrated 
than  in  the  demand  for  shop  workers 
of  all  kinds  who  have  a  fair  working 
knowledge  of  electricity.  Is  it  possi- 
!ile  to  turn  over  an  electrical-driven 
set  of  machines  to  an  operator  who 
is  not  familiar  with  the  mechanical 
part  of  electricity?  It  is  poj^sible,  but 
not  practical.    A  man  might  <itudy  the 
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:;iethod  of  manipulation  of  levers  and 
[handles,  and  yet  not  understand  the 

reason  for  the  machine's  steady  oper- 
fcatioih  But  in  the  event  of  some  httle 
Itroiible,  some  slight  shifting  of  the 
[load  that  causes  a  stoppage,  some  little 
[breakdown  or  cutting  off  of  the  cnr- 
Irent  through  tangling  or  crossing  of 
fwires,  would  such  an  operator  prove 

of  much  value?  In  small  shops  it  is 
,not  always  possible  or  practical  to 
fhavc   an    expert     electrical     engineer 

Within  calling   distance  at   all   hours 

of  the  day.  With  only  a  few  elec- 
[iricai-driven  machines  on  hand,  such 
[an  expense  would  rob  the  shop  of  al! 

srohts  from  the  new  machines.    Con- 
]i;enlly    the    operators     themselves 

nmst  know  how  to  manipulate  the 
k  machines,  and  how  to  discover  slight 
Itroubles  that  may  develop,  and  also 
|Iio*v  to  keep  the  machines  and  the 
^^ires  and  belts  in  proper  smooth  run- 
Jning  order:    In  other  w  ords.  the  ordt- 

[laiy  ir&chine  operator  must  be  some- 
Fw!>at  of  an  electrician.  There  is  no 
■"lii-ie  drawn  as  to  how^  much  of  an  ex* 

pert,  but  the  more  proficient  he  makes 
Lhim«el/  in  this  line  the  more  valuable 
|he  becomes  to  the  shnp. 

The  electrician  who  plans  the  in- 
[ftaliation  of  the  new  equipment  finds 
rthar  his  labor  is  largely  measured  by 

the  thoroughness  of  his  education  and 
'  fkill  in  his  specialty.  The  higher 
[-jn^thematics  of  electricity  cannot  be 
[taught  in  text-books;  it  must  come 

from  practical  study  and  experience* 

The  inquiring  mind  in  tlie  shop  is  al- 
ways open  to    new    suggestions  and 
'discoveries.     It  is  ready  to  find  some 
^mw   kink  that  may  at  the  opportune 

moment  prove  of  more  real  value  to 
k  shop  than  half  his  theoretical  edu- 


cation. The  open,  receptive  and  studi- 
ous mind  is  in  a  fair  way  then  to  be- 
come an  inventive  mind*  Invention 
is  not  after  all  the  result  of  sudden 
inspiration  so  much  as  it  is  unconsci- 
ous reasoning  out  of  some  simple  prin- 
ciple. From  our  shop  workers  there 
have  come  many  of  our  best  inven- 
tions. Thrown  into  daily  contact  with 
their  machines  they  see  better  than 
outsiders  w^here  improvements  can 
be  made.  A  poorly  working  machine, 
or  a  clumsy  mechanism  that  only  half 
does  its  work,  should  be  an  offence  in 
thf'eyes  of  an  expert  engineer  or  me- 
chanic. There  is  something  wrong 
in  the  principle  or  its  adaptation. 

In  the  electrical  field  tliere  is  a 
wider  margin  for  invention  and  im- 
provement than  in  almost  any  other. 
New  metliods  of  equipping  the  shop 
with  machines  and  labor-saving  im- 
plements must  constantly  raise  the 
standard  of  the  shop.  In  a  good  many 
instances  a  general  invention  could 
not  accomplish  the  results  desired. 
Peculiar  conditions  of  adaptation  pre- 
vail, and  it  is  the  skill,  invention  or 
common  sense  to  do  this  that  makes 
one  electrician  superior  to  another. 

"We  cannot  lose  such  and  such  a 
man,  no  matter  how  many  others  we 
must  lay  off/*  is  frequently  the  deci- 
sion of  shop  superintendents.  **Hc  is 
invaluable  because  he  knows  every  de- 
tail of  the  shop  mechanics/'  In  an- 
other shop,  the  conclusion  is  reached : 
**We  expect  a  good  deal  of  that  man 
because  he  has  already  made  vahiahle 
suggestions.  Inventions?  No,  they 
can  hardly  be  called  inventions;  you 
couldn't  patent  them ;  but  they  are 
worth  n>ore  than  inventions  in  us. 
Tliey  have  systemized  our  shop,  and 
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eliminated  waste  practices/' 

In  times  of  industrial  depression 
the  valuable  man  is  the  last  one  to  be 
laid  off.  His  work  has  made  him  a 
necessity  to  the  mill  or  shop.  The 
practical  electrician  who  can  repair 
and  improve  the  machines  is  a  man 
of  this  sort.  Another  who  can  adapt 
the  mill  operation  so  that  money  is 
saved  to  the  firm  is  a  second  invalua- 
ble attache.  The  simple  g^rouping  of 
machines  to  be  driven  by  electricity  so 
that  the  least  amount  uf  power  is  used 
for  given  results  is  a  matter  that  is 
decided  before  the  shop  is  equipped; 
but  sometimes  it  is  desirable  to  throw 
out  of  the  group  a  number  of  ma- 
chines* The  shop  is  not  running  at 
full  force.  Depression  in  trade  is 
causing  mills  to  economize  in  produc- 
tion and  to  limit  the  output.  The  de- 
tachment of  machines  from  the  differ* 
ent  groups  so  that  the  highest  effici- 
ency can  be  obtained  from  those  kept 
running  is  a  matter  not  easy  to  ac- 
complish. Outside  expert  advice 
costs  money  and  many  shops  are  op- 
posed to  calling  in  outside  profes- 
sionals. At  such  times  the  man  within 
the  shop  who  has  made  himself  an  ex- 
pert will  meet  his  opportunity.  He 
will  rise  to  the  occasion,  and  prove  his 
worth.  The  wisdom  of  keeping  just 
a  little  ahead  of  his  profession,  and 
not  simply  abreast  of  it,  will  be  demon- 
strated. 

The  reconstruction  of  old  shops  is 
going  on  today  as  never  before.  It  is 
not  alw^ays  possible  or  profitable  to 
tear  down  the  old  and  build  up  new. 
But  the  old  plant  must  be  brought  up 
to  date.  The  newest  equipments  must 
be  installed.  It  is  a  costly  undertak- 
ing sometimes  to  reconstruct  a  shop, 


and  manufacturers  hesitate  some  time 
betore  giving  the  order.  Expert  out- 
side consulting  engineers  and  elec- 
tricians hold  their  services  ready  for 
such  emergencies,  but  they  come  high, 
and  the  expenses  at  all  times  must  be 
considered  in  shop  reconstruction. 

A  good  many  of  the  old  wooden 
shops  were  not  built  to  accommodate 
modem  electrical-driven  machines. 
The  roofs  and  side  beams  are  not 
strong  enough  to  withstand  the  vibra- 
tion and  extra  load.  Car  repair  shops 
of  the  leading  railroads  are  nearly  all 
of  this  character;  but  their  interior 
equipment  must  be  brought  up  to  date, 
and  it  is  being  accomplished. 

The  question  of  gradually  recon- 
structing the  shop  to  suit  modem  con- 
ditions is  one  tliat  requires  the  most 
study,  and  the  shop  superintendent  or 
electrical  engineer  who  can  so  plan 
this  work  that  there  will  be  little  in- 
terruption of  work  is  a  man  of  much 
worth  to  the  company.  During  dull 
seasons  a  part  of  the  shop  can  be 
turned  over  to  him,  and  when  this  is 
installed  with  new  machinery  he  can 
turn  to  another  portion.  The  problem 
of  strengthening  the  roof  and  wooden 
sides  in  places  where  the  heavier  ma- 
chines will  be  located  must  be  consid- 
ered. There  are  a  number  of  railroad 
repair  shops  that  have  thus  been  revo- 
lutionized in  the  course  of  a  few  years 
so  that  they  are  the  most  efficient  in 
the  country  today.  They  were  trans- 
formed through  the  intelligent  co- 
operation of  the  inside  men,  with 
scarcely  few  outside  suggestions  be- 
yond those  given  by  the  machinery 
company's  experts,  whose  serv^ices 
were  freely  at  the  purchasing  shop's 
disposal.    A    shop    that    has    inside 
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AM  sending  you  some  tabulated      Note:- 
data   on    current    capacities  for 


workers  of  this  type  is  fortunate,  and 
it  is  not  likely  that  they  will  be 
<iropped    from    tlie  pay  rolls  except 

n 

I  various  electric  incandescent  and  arc 
lamps,  w^hich  wil!  be  of  value  to  read- 
ers of  the  "Draftsman'*  engaged  in 
electrical  drafting  as  well  as  to  others 
desiring  the  information,  without  be- 
ing compelled  to  consult  various  text- 
books or  catalogues  and  running  the 
risk  of  not  finding  exactly  what  is 
wanted. 

M.  H-  Abremovich. 


under 
sion. 


extreme    commercial   depres- 


Some  Electrical  Data. 


For  a  32  C.  P.  lamp,  amijere  capacity 
is  doubleiL 


Current  in  Amperes  for  open  Arc  Lamps. 


Constant 

Constinl 

Alternitlfig 

ItiimrnBl 

currefit 

potential 

current 

Canille 

circuit 

circuit 

circuit 

Power 

46-60  Yolti. 

4S  volts. 

28  volts. 

2000 

9.6 

10 

16 

1200 

6.8 

6.6 

10 

800 

4.25 

1        4.Q 

6.5 

Ctirirnt  in  Amperes  for  Enclosed  Arc  Lamps 


Current  in  amperes  for  a  16  C. P.  lamp 


2.5 

3.0    , 

3.6 
.26 

.61 

,364 

AU 

.10    ' 

.48 

.56 

.80 

M 

1.12 

Current 

Volts 

Typ* 

Circuit 

.     '" 

Aorott 

AfRfitnt 

Afc. 

D.C.  Serrid 

Contunt  Cur't 

6.6. 

72  to  76 

A.C.  •• 

It           11 

6,6 

70  to  74 

D.CMdtiple 

110  Volt 

4.5  to  5.5 

76  to  80 

D.C.  '' 

Tl                f  » 

2.5  to  3.0 

76  to  80 

D.C  •* 

220     '* 

2.5 

150 

A.C.  '* 

110      '* 

6.0 

70  to  73 

Inventions  of  Peter  Cooper  Hewitt. 

By  a.  p.  Wills,  '94. 


THE  Heiviit  Vapor  Lamp.— Tht 
starting  point  of  all  the  recent 
inventions  of  Mr.  Hewitt  was  the 
mercury  vapor  lamp,  which  was  first 
introduced  at  a  demonstration  before 
the  American  Institute  of  Electrical 
Engineers  at  Columbia  University,  on 
April  i2»  1901, 

The  mercury  vapor  lamp  in  certain 
lorms  was  known  many  years  before 
"^this^  Chief  among  those  who,  previ- 
ous to  Mr.  Hewitt,  have  employed 
mercury  vapor  carrying  on  electric 
current  as  a  light  giving  devKc,  was 
Dr.  Arons  of  Berlin,  whose  im^jortant 
vork  in  this  direction  was  published 
in  1892,     But  neither  Dr.  Arons  nor 


others  before  Mr.  Hewitt  s\icceeded 
io  producing  lamps  of  such  design  as 
to  give  promise  of  much  success  under 
such  practical  w^orking  conditions.  It 
was  left  to  Mr.  Hewitt  to  make  the 
important  discovery  of  what  the 
geometry  of  a  mercui7  arc-lamp  must 
be  in  order  to  furnish  a  self-regulating 
device,  with  commercial  possibilities. 
He  early  recognized  the  important 
role  which  the  density  of  the  vapor 
plays  in  the  operation  of  the  lamp; 
and  he  also  showed  how  the  density  of 
the  vapor  can  be  controlled. 

Figure  I  shows  one  form  of  the 
Hewitt  lamp.  It  consists  of  a  vertical 
cylindrical  tube  swelling  at  the  top^ 
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In  tlie  i)rocess  of  manufacture  the 
lamp  is  connected  to  the  pump  by 
means  of  a  small  tube  not  shown  in 
the  figure.  The  pumping  out  process 
forming  the  "condensing  chamber'' 
which  contains  the  anode,  A,  (usually 
of  iron)  :  the  cathode,  B,  is  usually 
simply  a  puddle  of  mercury  at  the  bot- 
tom of  the  tube. 


0s 


r  i  q  .  2  . 

is  a  most  tluirouj^h  one;  a  chief  ditYi- 
culty  here  is  in  getting  rid  of  the 
gases  which  exfoliate  readily  from 
the  iron  anode.  This  is  overcome 
through  healing  the  anode  to  a  while 
heat  while  it  is  acting  as  the  cathoile 
under  a  high  tension  discharge.  For 
a  considerable  lime  before  the  lamp 
is  removed  from  tlie  pump  a  continu- 
ous current  suflicient  to  heat  the  lamp 
to     a     lemperature    of    200*     C    Qt 


300**  C  is  sent  through  it.  This  causes 
a  steady  stream  of  mercury  vapor  to 
flow  from  B  towards  A  which  carries 
along  with  it  what  of  air  and  other 
gases  may  still  be  lingering  within  the 
tr.be.  When  the  lamp  is  taken  from 
the  pump,  sealed,  and  allowed  to  cooK 
there  is  practically  nothing  within  it 
but  mercury  vapor  under  a  pressure 
which  is  that  of  saturated 

mecury  vapor  at  room  teni- 

Mains  perature.    Thus  is  a  Hew- 

itt mercury  vapor  lamp. 
If  a  vapor  lamp  is  to  operate  con- 
tinuously it  is  necessary  that  the 
density  of  the  enclosed  vapor  does  not 
rise  above  a  certain  amount.  This  is 
accomplished  by  attaching  a  condens- 
ing chamber,  of  proper  dimensions, 
which  will  condense  the  vapor  at  prac- 
tically the  same  rate  at  which  it  is 
formed  at  the  cathode.  The  condens- 
ing chamber  for  the  lamp  shown  in 
1  igure  I,  is  at  the  top  of  the  tube 
about  the  anode;  the  connection  cur- 
rent of  mercury  vapor  ascending  from 
I  lie  cathode  rushes  into  this  chamber 
and  is  condensed  on  its  comparatively 
cold  walls.  This  condensing  chamber 
for  ordinary  lamps  is  about  3  cm.  in 
diameter. 

Concerning  the  operation  of  the 
lamp:  a  considerable  difficulty  occurs 
right  at  the  start ;  for  a  while  a  lamp 
may  have  no  objection  to  the  conduc- 
tion of  a  current  which  has  somehow 
l)een  started,  it  certainly  does  have  a 
decided  objection  to  the  actual  start- 
ing. Imagine  a  vertical  pipe  contain- 
ing a  column  of  water  supported  by 
a  membrane  constituting  a  bottom  for 
the  pipe ;  there  is  a  farce  acting  in  the 
vertical  downward  direction  which  is 
iiwl  equal  to  the  weight  of  the  column, 
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and  lending  to  make  it  fall,  and 
would  do  so  were  not  the  membrane 
capable  of  exerting  an  equal  counter- 
force.  Suppose  the  membrane  to  be 
suddenly  jabbed  with  a  brad-awl ;  the 
water  flows  now  readily  enough, 
although  the  force  downwards  acting 
upon  it  is  the  same  as  before ;  the  re- 
sisting counter- force  has,  at  least  in 
part,  been  removed.  In  the  vapor 
lamp  corresponding  to  the  counter- 
force  of  the  membrane  there  is  a 
counter- force  of  some  sort  at  the 
cathode  which  must  be  banished  be- 
fore the  lamp  will  operate  on  the  dif- 
ference of  potential  for  which  it  was 
designed.  (This  difference  of  poten- 
tial is  usually  in  the  neighborhood  of 
one  hundred  volts.)  To  accomplish 
this  result,  in  place  of  a  brad-awl  a 
wave  of  high  potential  is  employed  in 
a  manner  which  will  be  evident  after 
a  reference  to  Figure  2.  Before  the 
lamp  starts,  the  potential  difference 
between  A  and  B  will  be  that  of  the 
mains,  and,  of  course,  no  current 
passes  from  A  to  B  by  reason  of  the 
counter  cathode  force  at  B.  Now  let 
the  switch  S  be  closed.  A  current 
will  quickly  grow  up  in  the  induct- 
ance L,  with  its  proper  magnetic  field 
about  it.  Suddenly  open  the  switch 
and  the  energy  of  the  magnetic  field  is 
suddenly  transformed  into  that  for  a 
momentary  high  tension  current  in  the 
circuit  containing  the  lamp.  This 
high  tension  current  plays  the  role  of 
the  brad-awl  in  the  analogy,  by  break- 
ing down  the  high  cathode  resistance. 
The  exact  nature  of  this  cathode  re- 
sistance is  still  very  obscure.  The  all 
important  empirical  fact,  however, 
that  the  momentary  high  tension  cur- 
rent is  sufficient    to    reduce    it    from 


thousands  of  ohms  to  four  or  five,  is 
perfectly  well  established.  [It  is  this 
fact,  coupled  with  another,  namely, 
that  a  certain  minimum  current  only 
is  required  to  prevent  this  enormous 
resistance  from  immediately  re-assert- 
ing itself,  which  forms  the  basis  of 
the  more    recent    inventions    of    Mr. 
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FIG  3 

Hewitt.] 

A  reference  to  the  curve  shown  in 
Figure  3  may  prove  instructive.  The 
curve  gives  the  relation  between  the 
drop  over  a  lamp,  while  operating  in 
a  r<x)m  at  about  normal  temperature, 
20  C,  and  the  current.  This  charac- 
teristic curve  has  a  minimum  section 
which  can  be  made  very  fiat  by  prop- 
erly assigning  the  condensing  cham- 
ber.    Along  this  flat  section  the  cur- 


no 
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rent  may  vary  between  wide  limits 
and  yet  cause  practically  no  chanjSfe  in 
the  teniiinal  voltage.  Fortunately  it 
is  in  this  setf-regulating  domain  that 
the  efficiency  of  the  lamp  is  greatest. 
An  idea  of  the  great  efficiency  of  the 
lamp  is  obtained  by  referring  to  the 
nimibers  at  the  right.  When  the  cur- 
rent gets  fairly  large  the  density  goes 
up  pretty  rapidly  and  with  it  the 
terminal  voltage  and  if  there  is  a  limit 
to  the  supply  of  the  latter  the  lamp 
soon  goes  out 


normal  light.  It  is  rich  in  actinic 
rays,  however,  and  ver>'  suitable  for 
all  kinds  of  photographic  work. 

The  Hewitt  Static  Converter^ — 
This  device  is  essentially  a  Hewitt 
lamp»  and  the  principle  of  its  action 
depends  upon  the  cathode  resistance 
mentioned  above.  Its  action  can  be 
most  easily  understood  by  considering 
it  in  connection  with  a  single  phase 
current. 

Referring  to  Figure  4,  D  is  an  alter- 
nating current  dynamo;  C,  the  con- 


+ 


-=-  F 


6 
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Concerning  the  effect  on  terminal 
voltage  of  varying  the  length  and  di- 
ameter  of  the  tube :  it  increases  direct- 
ly with  the  length  and  with  some 
inverse  power  of  the  diauK'ter,  jnoba' 
bly  not  far  from  the  first ;  more  accur- 
ate expermicnt!!  bearing  upon  this 
latter  point  arc  now  in  progress. 

The  great  drawlwick  of  the  Hewitt 
lamp  h  the  color  of  ilie  light  it  emits. 
It  i%  quite  lacking  in  red  raya»  and 
there  ia,  of  co«ric,  a  very  noticeable 
distorttoa  oi  color  VMluen  for  all  ob* 
jects     ilAtM[hi0     ihi^fte     ravi     under 


verter  with  the  mercury  electrode  at 
B ;  F  is  a  battery  or  other  source  of 
direct  current  suppy  capable  of  giving 
one  or  two  amperes  at  about  twenty 
volts.  The  function  of  this  auxiliary 
source  of  supply  is  to  keep  down  the 
cathode  resistance  at  B,  as  explained 
above.  If  the  E,  M.  F,  character- 
istic of  the  alternator  be  a  sine  curve, 
then  the  current  characteristic  will 
consist  practically  of  intermittent  half 
waves  which  all  lie  on  the  same  side 
of  the  axis  of  zero  current;  that  is, 
the  characteristic  represents  an  inter- 
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mittent  direct  current.  The  reason  of 
this  is  clear  if  one  reflects  that,  with 
reference  to  the  alternating  K.  M,  F,, 
A  and  B  take  turns  at  being  anode 
and  cathode ;  when  A  is  cathode  no 
current  can  pass  from  B  to  A  for  tlie 
high  cathode  resistance  at  A  objects ; 
not  so.  however,  when  B  is  playing 
the  cathode  role,  for  then  the  high 
cathode  resistance  is  non-existant  in 
virtue  of  the  direct  current  from  F. 

The  converter  may  also  be  operated 
on  currents  of  higher  phase  and  the 
auxiliary  direct  current  may  then  be 
done  away  with. 

The  Hemtt  Current  Interrupter, — 
Perhaps  the  most  important  of  Mr. 
Hewitt's  recent  inventions  is  the  cur- 
rent interrupter.  This  is  nothing 
more  than  a  mercury  vapor  lamp  with 
two  mercury  electrodes.  This  device 
is  designed  to  replace  the  ordinary 
spark-gap  over  which  it  has  many 
practical  advantages.  In  the  first 
place  the  ordinary  spark-gap  absorbs 
a  considerable  amount  of  energy,  and 
moreover  its  action  is  liable  to  irregu- 
larities subject  to  the  conditions  of 
the  sparking  points  or  surfaces. 
These  disadvantages  disappear  upon 
the  substitution  of  the  Hewitt  inter- 
rupter. It  is  clear,  of  course,  that  the 
action  of  the  interrupter  depends  upon 
the  rapid  appearance  and  disappear- 
ance of  the  high  cathode  resistance  in 
a  manner  quite  analogous  to  the  varia- 
tion of  resistance  in  the  ordinary 
spark-gap.  The  Hewitt  interrupter 
seems  destined  to  play  a  very  import- 
ant role  in  the  future  development  of 
wireless  telegraphy  sending  appar- 
atus. 

There  is  another  and  very  important 
light  in  which  the  Hewit  vapor  lamp 


may  be  viewed  and  this  is  as  an  instru- 
ment of  scientific  research.  To  appre- 
ciate the  truth  of  this  one  has  but  to  re- 
flect that  the  great  advances  in  phys- 
ical knowledge  today  are  being  made 
through  the  study  of  electric  discharge 
in  gases.  To  mention  only  one  or  two 
of  the  results  of  such  study ;  it  seems 
now  most  probable  that  inertia  itself, 
that  most  fundamental  property  of 
matter,  is  in  reality  an  electromagnet- 
ic phenomenon ;  the  atom  of  Hydro- 
gen has  been  proved  to  be  quite  a 
large  bit  of  matter  in  comparison  with 
electrons  of  whose  existence  we  have 
now  quite  definite  proof;  recent  work 
in  Gemmny  has  shown  that  an  electro- 
magnetic theory  of  matter  is  quite 
within  the  range  of  possibility.  Max- 
well himself  long  before  such  results 
as  these  were  more  than  dreamed  of, 
strongly  emphasized  the  importance  of 
the  study  of  the  behavior  of  electricity 
passing  though  gases*  The  mercury 
vapor  lamp  with  its  adaptability  for 
use  with  large  currents  ought  to  prove 
a  valuable  instrument  in  furthering 
the  pursuit  after  facts  of  the  most  fun- 
damental importance  in  connection 
with  modern  scientific  notions — The 
Tufts  Engineer, 


Hundreds  of  electricians  are  at  this 
moment  striving  to  construct  lamps  in 
wliich  nothing  is  consumed  save  the 
electrical  energy  applied  to  tbem — 
lamps  that  have  the  radiance  of  the 
sun  and  the  coldness  of  the  moon. 


The  United  States  has  granted  3,- 
500  patents  to  women. 


Automobile  building  gives  employ- 
ment to  20,000  persons  in  France. 
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trains.  Robert  Stevenson,  who  was 
the  most  eminent  engineer  of  his  day 
in  England,  became  interested  in  the 
project  and  undertook  to  solve  the 
problem.  It  was  necessary  to  span 
about  t,40o  feet  in  all»  and  it  was  de- 
cided 10  make  two  spans  of  46a  feet 
ami  two  of  230,  Up  to  this  time  tniss- 
ed  bridges  in  the  modern  sense  had 
not  been  built  and  Stevenson  conceiv- 
ed the  idea  of  making  a  huge  tube 
through  which  tlie  trains  could  pass. 

Of  course,  nothing  was  known  con* 
cerning  the  economic  deptli,  the 
amount  of  material  required,  or  its 
distribution,  but  it  was  decided  to 
make  it  about  tliirty  feet  high»  thirteen 
feet  wide  and  wrought  iron  plates, 
angles  and  tees,  were  selected  for  the 
material, 

A  model  tul>e  was  next  constructed, 
one-ttxth  actual  si«e  in  every  dimen- 
sion. This  was  subjected  to  twenty- 
five  experuuents,  and  as  any  part  fail- 
^  it  was  replaced  by  a  stronger  piece. 
At  the  twenty-filth  experiment  it  to- 
tally eoUapi^rJ  earrving  :x  loatl  of  H)^,- 
Qoo  lbs. 

n»e  final  structure  now  known  as 
the  Britannia  Tubular  Hridge  was  de- 
j^igtted  by  means  o(  a  fonntila  derived 
from  these  expcrin>ents»  and  success- 
hilly  served  its  purp<v&e  for  many 
yrars,  but  was  very  uneconomical. 
Only  one  other  important  example  of 
liiia  ly|ie  mm  ever  built,  the  Victoria 
PtMga  It  Montreal,  and  thti  was 
wnmh  Hglller  than  itn  pmlrce$ts«>r.  Yet 
Hie  Vkloria  Bruise  ci^t  alnui^sit  three 
ibm  IS  mudi  |itr  (oui«  ($1,100  am! 
|i3in  reaiieetively)  a»  llie  I^bchttic 
wtmtA  bfUgf  errtled  near  il  in 
t88& 

At  about  the  timv  1  pub* 


lication,  the  building  of  trussed 
bridges  rapidly  increased.  Many  dif- 
ferent forms  were  tried  but  the  law 
of  the  survival  of  the  fittest  has  elim- 
inated all  but  a  few. 

For  short  spans  up  to  250  feet,  the 
Pratt  and  Warren  styles  have  main- 
tained their  superiority  and  are  still 
largely  used.  They  are  both  trusses 
with  a  single  system  of  bracing;  the 
Pratt  has  vertical  compression  pieces 
and  inclined  tension  pieces,  while  the 
Warren  has  both  compression  and 
tension  pieces  inclined. 

In  bridge  work,  beams  or  stringers 
carry  the  loads  to  the  floor  beams, 
w  hich  in  turn  carry  them  to  the  points 
of  intersection  or  panel  points  of  the 
trusses-  Now  stringers  cannot  be  eco- 
nomically designed  longer  than  twen- 
ty or  twent>^-five  feet,  and  this  fact 
has  hitherto  limited  the  panel  length 
of  Warren  and  Pratt  trusses  to  about 
25  feet,  which  in  turn  limits  their  eco- 
nomical span  to  300  feet  at  the  most. 
The  Whipple  truss  has  a  double  sys- 
tcin  of  web  bracing  and  with  tlie  same 
pnel  length  as  before  can  be  made  of 
twice  tlie  span  of  the  Warren  or  Pratt 
trusses. 

For  this  reason  the  Wliipple  truss 
has  long  been  a  favorite  for  brdges  of 
span  frnra  yjo  to  500  feet,  and  many 
of  the  finest  examples  of  American 
tniss  irork  are  built  in  this  form,  such 
as  the  Cairo  and  Cincinnati  bridges, 
both    of    which  have  over    500    foot 

The  \\lnf>ple  truss  has  now  been 
lari^dy  supemded  by  the  Baltimore 
and  Petit  trusses. 

The  Bahtmore  is  similar  to  the 
Pratt  but  has  short  sub-verticals  and 
lies  or  stmts,  which  makes  it  possible 
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to  obtain  toth  the  short  panel  length 
and  the  long  span.  The  Petit  truss  is 
similar  to  the  Raltimore  except  it  lias 
a  curved  upper  chord  approximating 
the  parabola  in  form»  which  causes  all 
tht*  top  chord  stresses  to  be  nearly  uni- 
form. The  bridge  plate  shows  one 
span  of  the  double  track  bridge  over 
thi!  Missouri  at  Bellefontaine,  Mo. 
The  trusses  are  of  the  Baltimore  type, 
and  although  it  is  not  an  exceptionally 
lr>ng  span,  yet  it  is  an  excellent  illus- 
tration of  the  principle  of  sub*panell- 
iug  and  gives  a  clear  idea  of  the  latest 
development  in  simple  truss  design. 

In  T847  a  light  highway  suspension 
bridge  was  erected  at  Niagara,  but 
soon  afler*  in  1855,  this  was  replaced 
by  the  first  suspension  bridge  for  rail- 
road iratTic.  Koehling,  the  engineer, 
found  that  many  able  English  engin- 
eers believed  his  scheme  to  be  not  only 
impnicticahle»  but  impossible;  yet  he 
proceeded  with  its  construction  until 
success  vindicated  his  judgment  and 
ability. 

It  is  interesting  to  note  the  fact  that 
this  bridj*e  was  several  times  success- 
fully repaired  without  iuterruiJtion  of 
traflic,  until  scarcely  a  single  piece  of 
the  original  stnielttre  remained, 

Tratlic  rapidly  increased*  however, 
and  finally  after  forty  years  of  suc- 
cessful service  the  suspension  bridge 
was  replaced  by  a  steel  arch  of  550 
feet  *|>an,  again  without  any  interrupt 
tion  of  railway  traffic,  although  up  to 
this  time,  it  was  the  larj^i  st  arrh  for 
railway  traffic  in  the  world. 

It  was  built  tuit  fn>m  the  abuuuents, 
jiiecc  by  piece,  from  each  end.  until  the 
^o  part*  ♦•xiiellv  met  at  the  centre, 
ig  the  old  **u!ijx*n* 
iiially  displacing  it 


entirely.  Nearer  to  the  falls  is  the 
newest  of  the  Niagara  bridges,  the 
Clifton  arch.  This  is  built  for  high- 
way traflic  only,  but  it  has  the  distinc- 
tion of  being  the  longest  arch  of  any 
kind  in  existence.  There  is  also  an- 
other famous  bridge  near  this,  the  470 
foot  Cantilever,  erected  in  1883,  for 
railroad  purposes. 

In  the  words  of  a  noted  engineer. 
*'The  four  great  bridges  across  the  Ni- 
agara River  gorge  stand  as  an  epi- 
tome of  American  bridge  engineer- 
ing." 

After  his  successful  completion  of 
tlie  Niagara  bridge,  John  Roebling 
was  naturally  chosen  to  direct  the  de- 
sign and  construction  of  the  great  sus- 
pension bridge  between  New  York 
and  Brooklyn.  This  is  probably,  the 
most  famous  engineering  work  in 
America,  and  has  indeed  been  justly 
regarded  as  one  of  the  wonders  of  the 
world. 

The  new  East  River  bridge  now  im- 
der  constniction,  will  not  only 
eclipse  its  famous  predecessor  in  span, 
size  and  cost,  but  will  possess  the 
greatest  load  carrying  capacity  of  any 
sctriicture  in  the  world,  Tw^o  im- 
mense steel  towers,  1,600  feet  apart, 
and  weighing  6.ooo»ooo  lbs.  each,  will 
rise  above  the  river  to  a  heght  of  .^^^5 
feet.  Suspended  from  these  by  mas- 
sive steel  cables,  there  will  be  16,000,* 
oc»  lbs.  of  steel,  hanging  over  the 
river  in  mid  air,  with  an  added  capa- 
city of  9,000,000  lbs.  more  of  live 
load. 

The  ends  of  the  cables  are  imbed- 
ded in  masonry  anchorages  which 
reach  the  tremendous  amount  of  250,- 
000,000  lbs,  at  each  end.  Two  separ- 
ate  masonr)'   piers   are  provided    for 
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rli  lower  and  together  carry  to  the 
foundations  over  ioo»ooo,o(X)  lbs. 
This  load  is  carried  down  through  one 
hundred  feet  of  water,  niiHi,  sand  and 
clay,  to  the  solid  rock,  by  means  of 
s^igantic  caissons  or  timber  diving 
bells.  These  were  floated  iato  posi- 
tion antl  gradually  lowered  to  the  re- 
c|nired  depth.  In  order  to  prevent  the 
water  from  flowing  in  under  the 
e<lges,  powerful  compressors  were 
njied  to  constantly  pnmp  air  into  the 
working  chambers,  while  great  qiian- 
lities  of  concrete  were  deposited  in 
the  caissons  to  keep  them  down, 
I^rge  tubes  were  lowered  into  the 
caisson  and  through  these,  the  mud 
and  smaller  stones  were  rapidly  car- 
ried up  and  over  the  sides,  by  the  tre- 
mendous air  pressure  in  the  caissons. 
Thus  the  men  working  in  the  cham- 
ht-r  were  gradually  lowering  the 
whole  to  solid  rock,  while  others 
were  building  masonry  on  top,  caus- 
ing the  foundation  to  grow  in  two  di- 
rections at  once. 

The  Firth  of  Forth  cantilever  with 

Ptwo  spans  of  over  1700,  feet  is  the 
largest  bridge  in  the  worid,  but  its 
ability  to  carry  heavy  moving  loads  is 
considerably  less  than  that  of  our  new 
East  river  suspension  bridge, 

ITie  English  structure  also  affords 
a  striking  illustration  of  the  differ- 
ences in  design  and  erection,  here  and 
abroad. 

In  America,  bridges  are  usually 
built  in  the  shop,  piece  by  piece  and 
arc  riveted  together  for  the  first  time 
at  their  final  resting  place,  where 
everything  goes  together  like  clock- 
work. In  England,  on  the  contrary, 
the  old  methods  still  prevail  to  a  large 
extent,  and  in  the  case  before  us  an 


entire  bridge  plant  w^as  erected  near 
the  site  of  the  bridge,  where  the  sep- 
arate pieces  were  built  one  by  one  and 
fitted  into  place  as  the  progress  of  the 
work  required.  There  is  also  a  great 
difference  in  appearance.  The  main 
members  of  the  Forth  bridge  are 
cylindrical  tubes,  twelve  feet  in  diam- 
eter and  the  large  size  of  these  gives 
the  structure  an  appearance  of  great 
strength  and  massiveness,  especially 
when  contrasted  with  our  much  light- 
er appearing  work,  which  is  somewhat 
misleading. 

The  American  design  is  usually 
qin'te  as  strong,  more  economical  of 
material,  and  full  as  pleasing  to  the 
eye. 

A  recent  French  work  of  great  in- 
terest, the  Viaur  Viaduct,^  is  now  the 
largest  arched  span  for  railway  traffic 
in  the  world,  being  722  feet  between 
end  pins.  In  general  appearance  it 
bears  a  much  closer  resemblance  to 
recent  American  %vork  than  anything 
lately  built  by  either  English  or  Ger- 
man Engineers. 

It  is  indeed  very  similar  to  an  arch 
recently  designed  and  built  by  Theo- 
dore  Cooper  in  Porto  Rica,  but  differs 
from  it  in  the  important  fact  that  it 
has  three  hinges  or  points  of  articula- 
tion, one  at  each  abutment  and  one  at 
the  crown.  In  the  Porto  Rica  bridge 
the  pin  at  the  crown  is  omitted,  which 
makes  it  impossible  to  determine  the 
stresses  by  the  principles  of  pure  stat- 
ics alone,  and  requires  the  use  of  the 
elastic  theory,  enormously  increasing 
the  amount  of  mathematical  lalior  in- 
volved. 

Theoretically  the  two  hinged  arch 
possesses  the  advantage  ni  being  stiff- 
er  and  also    of  being    about  ten    per 
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cent,  lighter. 

The  disadvantages  are  due  to  the 
indeterminate  character  of  the  struc- 
ture, to  the  large  temperature  stresses^ 
and  to  the  great  care  required  in  erec- 
tion, especially  in  providing  solid  and 
ininiovahle  abutments.  In  many  cases 
of  two  hinged  arches  a  movement  in 
the  abutments  of  even  a  few  inches 
may  cause  such  variation  in  the  stress- 
es as  to  nullify  the  value  of  the  orig- 
inal computations- 

Neither  of  the  latter  objections  ob- 
tains against  the  three  hinged  arch, 
and  many  able  engineers  believe  that 
its  theoretical  disadvantages  disappear 
when  practice  is  joined  to  theory. 

In  other  lines  of  bridge  work  pro- 
gress has  been  in  the  direction  of  sim- 
plicity^  and  as  the  Viaur  Viaduct  is 
also  a  step  in  this  direction,  it  will  be 
instructive  to  note  how  this  structure 
will  fulfill  the  condition  of  rigidity 
under  heavy  railway  traffic. 

Although  the  Viaur  arch  is  an  ap- 
parent exception,  yet  on  the  whole^ 
European,  and  especially  German  en- 
gineers are  inclined  to  use  the  more 
complicated  and  indeterminate  struc- 
tures, involving  assumptions  and  re- 
finements of  computation  which  the 
actual  case  would  hardly  justify ; 
whereas  Americans  have  usually  ad- 
hered to  the  simpler  and  more  deter- 
minate forms. 

In  Europe,  on  the  other  hand,  en- 
gineers have  long  endeavored  to  give 
their  structures  a  fine  architectural  ap- 
pearance, wlule  in  America  until  re- 
cently, utility  and  economy  have  been 
the  prt^dominating  considerations. 
The  resuiUiiig  effect  in  many  cases  has 
been  to  build  structures  with  a  monot- 
onoui  repetition  of  straight  lines  and 


dull  detail^  content  if  only  the  engi- 
neering features  of  strength  and  sta- 
bility are  satisfied.  It  is,  however, 
agreeable  to  note  that  we  are  begin- 
ning to  offend  much  less  in  this  partic- 
ular. 

The  newer  structures  of  the  arch 
and  suspension  forms  especially,  with 
their  light  appearance  and  graceful 
curves,  are  quite  susceptible  of  artistic 
treatment  and  this  is  being  recognized 
in  practice  as  well  as  theory. 

The  Washington  arch  in  New 
York,  though  severe  in  form  and  un- 
pretentious in  ornament,  is  a  gratify- 
ing success  in  this  respect.  And  here 
in  Boston,  there  is  the  new  Cambridge 
and  Boston  arch,  now  under  construc- 
tion over  the  Charles  river,  which 
promises  to  rival  in  architectural  eflfect 
the  best  previous  work  of  its  class  even 
in  the  old  world. 

When,  however,  we  come  to  consid- 
er cheapness  of  manufacture  and  rap- 
idity of  construction  we  find  that  we 
have  already  left  all  our  rivals  far  in 
the  rear.  With  about  200,000  miles 
of  railway,  there  are  in  the  United 
States  about  65,000  bridges.  The 
steadily  increasing  weight  of  engines 
and  trains  has  made  necessary  con- 
stant removal  of  old  bridges  and  rapid 
construction  of  new  ones.  This  has 
occurred  to  a  much  greater  extent  here 
than  abroad  and  accounts  in  large  part 
for  our  facilities. 

Structural  and  bridge  engineering 
has  assumed  such  large  proportions, 
that  great  specialized  plants  with  ex- 
pensive machinery  are  growing  up 
where  improved  methods  of  manu- 
facture are  continually  being  discov- 
ered and  adopted.  In  the  United 
States  no    important  bridge    shop  is 
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Reliance  Building,  during  Construction, 
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now  without  a  complete  equipment  of 
travelling  cranes  by  means  of  which 
heavy  masses  of  material  are  quickly 
and  easily  moved  from  one  spot  to  an- 
rthcr.  A  recent  traveller  abroad 
found  in  France,  and  even  in  England 
and  Germany  to  a  lesser  extent  that 
* 'handling  was  done  entirely  by  main 
itrenf;th  and  awkwardness.*' 

ilere»  the  engineering  department 
including  the  drafting  room,  is  consid* 
tTc<l  the  brain  of  the  establishment. 
When  a  great  piece  of  work  is  under 
way,  the  future  must  be  discounted. 
Fvory  contingency  must  be  foreseen 
and  provided  far.  Not  a  piece  is  made 
until  the  drawings  for  it  are  com- 
pleie,  Every  separate  piece  has  its 
own  number  and  the  position  of  the 
nimiber  on  the  drawing  indicates 
where  and  how  this  unit  shall  become 
a  part  of  the  completed  structure. 
When  the  engineering  department  has 
finished  a  given  set  of  designs,  draw- 
ings, construction  and  stock  lists,  it  is 
safe  to  say  that  the  amount  of  think- 
ing required  of  the  workman  in  the 
shop  has  been  reduced  to  a  minimum. 

Sixes  and  shapes  of  material  and 
even  details  arc  standardized.  Every 
engineer  of  experience  understands 
shop  practice  and  consequently  new 
work  dot*s  not  usually  exhibit  any 
i^lrikingly  strange  or  awkward  con- 
struction. Thus  it  is  that  the  engin- 
eers and  builders  are  working  to* 
gcther  harmoniously  with  successful 
results  as  to  economy  and  rapidity, 

F.nropean  engineers  arc  not,  as  a 
rtde,  in  touch  with  shop  methods.  In 
England,  at  least,  according  to  •'En- 
gineering.** **tt  has  been  the  custom 
for  each  engineer  to  design  his  own 
briilge*  with  the  main  object  of  mak- 


ing them     somewhat    different     from" 
every  other  engineers  design/*     The 
result  is  obvious. 

Consiilerable  amounts  of  bridge  and 
structural  exports  have  been  made 
from  this  country  within  a  few  years 
and,  as  an  illustration  of  w*hat  modern 
American  methods  are  able  to  accom- 
plish in  competition  with  English  con- 
servatism, it  may  be  instructive  to 
mention  one  or  two  recent  contracts 
let  to  American  concerns. 

The  Atbara  bridge,  Africa,  was  let 
to  the  Pencoyd  Steel  Co. ;  622  tons  at 
3S3  per  ton:  erection  in  fourteen 
weeks.  English  bid  $79  per  ton  ;  erec- 
tion thirty  weeks.  The  Gokteik  Via- 
duct, India,  was  let  to  the  Penn.  Steel 
Co, ;  2260  feet  long,  320  feet  high ; 
4322  tons  at  $75  per  ton ;  erection  one 
year,  English  bid  $106:  erection  three 
years.  The  Uganda  Viaduct,  7000 
tons  was  let  to"  the  American  Bridge 
Co.  at  $90  per  ton ;  erection  forty-six 
weeks.  English  bid  $108  per  ton; 
erection  in  one  hundred  and  thirty 
weeks. 

A  discussion  of  this  subject  would 
be  incomplete  without  some  mention 
being  made  of  that  important  branch 
known  as  architectural  engineering. 

It  is  difficult  to  say  when  steel  was 
first  used  in  building  construction  but 
a  very  interesting  structure  known  as 
the  Bank  of  the  State  of  N.  Y.  Build- 
ing, erected  about  1855,  has  been  re- 
cently torn  down* 

In  this  building,  the  entire  floor 
framing  was  made  of  wTought  iron. 
This  was  before  the  advent  of  rolled 
sections,  and  the  plates  were  made  of 
plates  and  bars  riveted  together  in  ap- 
proximately the  same  form  as  the 
present  I  beam.    Aside  from  the  inter- 
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esting  methods  used  in  overcoming 
difficulties  of  framing,  this  work,  un- 
covered in  the  spring  of  this  year*  af- 
fords valuable  testimony  as  to  the 
durability  of  steel  in  building  con- 
struction. After  forty-eight  years  of 
service  the  metal  was  found  in  almost 
|>(*rfcct  condition  and  the  names  of 
the  builders  could  be  read  in  the  or- 
iginal paint  put  on  in  the  shop. 

This  is  only  one  of  several  buildings 
recently  demolished  and  as  in  this  case 
the  iron  has  usually  been  found  in  a 
good  state  of  preservation. 

Portland  cement  and  concrete  have 
been  fnimd  to  be  almost  perfect  pre- 
servatives of  steel,  either  from  mois- 
ture or  fire,  and  little  fear  need  be  felt 
when  these  materials  arc  used  to 
cover  the  metal. 

In  general  it  may  be  said  that  the 
preservation  of  metal  depends  upon 
our  meeting  the  special  conditions  of 
each  case»  and  the  conditions  arc  such 
that  we  are  usually  able  to  meet  them 
by  using  proper  care  and  foresight. 

In  the  earliest  examples  when  iron 
was  used  in  buildings  the  floors  were 
carried  by  iron  beams  to  the  walls* 
and  the  walls  in  turn  carried  their 
weight,  and  their  own,  to  the  founda- 
tion. At  a  later  period  interior  col- 
umns were  introduced  but,  based  on 
false  ideas  of  strength  and  economy, 
were  usually  made  of  cast-iron.  Steel 
columns  have  now  superseded  cast 
iron  ones,  in  large  buildings,  at  least, 
and  skeleton  construction  has  been 
largely  adopted  for  important  office 
buildings. 

Skeleton  construction  implies  the 
use  of  steel  as  the  sole  supportinp^  ma- 
terial where  the  floors,  partitions  and 
walls,  even,  are  all  supported  on  the 


metal  frame.  The  adoption  of  this 
method  is  due  to  its  great  saving  in 
tloor  space.  Formerly,  high  and 
massive  buildings  required  heavy 
masonry  walls,  often  ten  or  fifteen  feet 
thick,  which  very  materially  reduced 
the  rentable  floor  space,  especially  in 
the  lower  stories.  In  skeleton  con- 
struction the  walli  need  not  be  over 
twelve  or  eighteen  inches. 

In  localities  where  the  soil  is  soft, 
wet,  and  full  of  quicksand,  as  in  Chi- 
cago, steel  is  also  used  for  founda- 
tions in  the  shape  of  large  rafters  of 
steel  beams  imbedded  in  concrete.  In 
Chicago  the  soil  is  so  soft  that  the  first 
story  is  usually  started  nine  or  ten 
inches  above  its  intended  elevation  so 
that  the  full  load  of  the  completed 
building  will  bring  it  to  the  proper 
level.  This  fact  necessitates  very  care- 
ful designing  in  order  to  have  the 
foundation  areas  proportional  to  their 
loads.  This  fact  was  lost  sight  of  in 
the  Old  Post  Office  building,  and  an 
actual  settlement  of  twenty-four 
inches  at  one  point  eventually  caused 
its  abandonment.  One  of  the  plates 
represents  a  t>^pical  skeleton  frame 
before  the  walls  were  built  in,  and  was 
taken  from  a  photograph  of  the  Re- 
liance Building,  Chicago,  during  erec- 
tion  in   1894. 

In  closing  we  find  that  Bridge  and 
Structural  Engineering  has  reached  a 
condition  of  comparative  complete- 
ness during  the  preceding  sixty  years. 
There  are  but  few  problems  that  the 
modern  engineer  cannot  readily  solve, 
and  almost  no  service  that  steel  in 
some  form  will  not  perform. 

Experience  has  shown  that  plate 
girders  are  the  most  serviceable  for 
railway  traffic  up  to  about  100  spans. 
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Pratt  and  Warren  trusses,  are  the  best 
for  spans  from  loo  to  250  feet  and 
Baltimore  and  Petit  trusses  the  most 
economical  from  250  feet  to  about  500 
feet  Arches  and  cantilevers  have  de- 
cided advantages  in  many  cases  of 
peculiar  difficulties,  cantilevers  being 
economical  in  spans  from  500  feet  to 
1200  feet,  while  suspension  bridges 
are  probably  the  best  under  ordinary 
conditions  for  spans  over  that  amount. 
Simple  and  determinate  forms  of 
trussing  have  survived  in  the  kinds 
mentioned;  while  complicated  and  in- 
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The  operation  of  the  suction  dredges 
used  by  the  govemment  in  river  and 
harbor  work  is  very  interesting,  A 
long,  flexible  tube  12  to  15  inches  in 
diameter  drops  down  from  the  side  of 
the  vessel  20  to  30  feet  or  more  to  the 
bottom  of  the  river  or  harbor  upon 
which  the  dredging  is  being  per- 
formed. The  upper  end  of  this  tube 
is  connected  to  an  immense  rotative 
centrifugal  pump,  making  several 
hundred  revolutions  a  minute  and 
capable  of  handling  many  hundred 
tons  of  water  an  hour*  The  lower  end 
of  the  tube  is  manipulated  from  the 
vessel  against  the  sandbars  and  mud 
banks,  and  as  the  water  is  sucked  up- 
ward by  the  centrifugal  pumps  a  very 
large  proportion  of  sand  and  mud  goes 
with  it.  The  centrifugal  pumps  dis- 
charge this  water  with  its  suspended 
material  into  the  tanks  on  board  the 
ve^iicl  or  into  scows,  where  the  heavy 
matter  quickly  settles  to  the  bottom, 
the  water  flowing  back  into  the  sea. 


determinate  forms  have  disappeared. 

In  architectural  engineering  we 
have  created  vast  buildings  which 
tower  hundreds  of  feet  in  the  air  and 
safely  and  economically  house  thou- 
sands of  business  men  and  women  on 
small  areas  of  ground. 

Evolution  of  form  and  the  survival 
of  the  fittest  will  undoubtedly  continue 
to  work  hnportant  changes,  yet  it  can 
almost  be  said  that  engineers  are 
awaiting  the  discovery  of  a  newer  and 
better  material  than  steel  in  order  to 
show  any  great  or  startling  changes. — 
'The  Tufts  Engineer," 


Suction  Dredges. 

In  1857  an  American  named  Collins 
first  proposed  a  railway  from  the 
Amur  to  the  village  of  Tchita.  Later, 
several  plans  were  formulated,  but  it 
was  not  until  March  17,  1891,  that  the 
Trans-Siberian  railroad  was  definitely 
determined  on  and  projected  by  an 
imperial  order.  On  May  19,  1891,  the 
first  stone  was  laid.  The  line  covers 
3.562  miles  in  Russian  territory  and 
1,604  miles  in  Chinese  territory.  In 
ten  and  one-half  years  5466  miles  of 
rails  were  laid.  In  the  Canadian  Pa- 
cific, constructed  under  similar  con- 
ditions, it  took  ten  years  to  lay  2,921 
miles  of  rails. 


Lorain,  O. — The  B.  &  O.  is  com- 
pleting one  of  the  most  inexpensive 
and  unique  coal  loaders  on  the  lakes. 
At  a  high  place  along  the  river  bank 
tlie  coal  will  be  dumped  onto  an  end- 
less belt,  which  will  convey  it  into  the 
boats.  It  will  also  be  one  of  the 
quidcest  loading  plants. 


iLLUdTHATIMG 

Descriptive   Designs  of  Wall   Paneling. 


Ancient  and  Modern  Decoration  In  Art, 

BY  CHARLES  C,  RIESTER. 


HE  ancient  Egyptians — 
Egyptf  the  land  of  wis- 
I  dom — Eg}^pt  of  ail  other 
nations  seemed  to  have 
designed  and  planned 
decorative  art  of  wall 
antiquities  to  the  best  available  models 
of  strength. 

Their  design  was  rattier  in  the  per- 
manence of  construction,  than  for  an 
artistic  point  in  decoration.  They  used 
the  most  exclusive  regard  for  the 
strength  of  their  creative  designs. 
There  was  a  dim,  bewildered  instinct, 
a  yearning  of  immortality  always  man- 
ifested in  all  their  undertakings.  They 
preferred  for  the  art  an  unconscious 
existence  in  the  form  of  hideous  mum- 
mies  to  utter  dissolution.  They  feared 
that  the  bodyless  spirit  might  lose  its 
personal  idea,  and  expected  or  wished^ 
after  the  expiration  of  the  great  cycle, 
to  find  all  their  great  deeds,  just  as 
they  had  left  it,  exactly  so  without 
change,  without  decadence — the  same 
bodies  in  their  design  and  strength,  the 
great  obelisks  pointing  at  the  stars, 
their  great  pyramids  and  seputchers; 
a  strange  faith,  that  they  thought  llie 
soul  after  all  varieties  of  an  untried  be* 
ing  should  return  into  one  of  these 
strange  and  prehistoric  idols  and 
mummies  to  animate  them*  The  Nile 
itself  could  tell  a  wondrous  tale  re- 


garding these  reminiscences  of  priest 
crafts  and  the  mummeries  of  a  per- 
ished creed. 

From  Egypt  we  have  but  to  turn  a 
page  and  we  have  the  Greek,  the  Gre- 


••v"  /A 


hm 


Kim 


^^ 


Ancient  Greek  Figure. 

cians  so  diflFerent,  yet  a  slight  similar- 
ity to  that  of  Egypt.  They  in  all  their 
art  and  design  only  worked  for  the 
beauty,  and  where  beauty  always  pre- 
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tldiTunati-d,  the  classic  ( ircck  is  the 
iiU'jil,  from  whence  all  bcanty  springs 
is  a  rcahty,  so  fair  t)ieir  farms,  so  neat 
their  arrangements,  so  colossal  their 
maf^nificrtit  cohuiins,  and  all  in  all,  we 
have  Greek  as  the  master  of  all  art 
and  science.  Their  exquisite  imagina- 
tive creations  were  the  outlines  of  fair- 
ness, forms  sucli  as  Venus  and  Apollo 
were  common  to  the  Grecian  citizens. 
Expression  and  character  were  their 
chief  aims  in  all  their  arts.  Charac- 
teristic portrayals  of  pain,  joy,  senti- 
ment and  thought  were  visible  in  their 
work. 

In  my  illustration  of  ancient  Greece 
I  have  tried  to  convey  a  dim  recollec- 
tion of  the  Grecian  greatness  in  art. 
You  will  see  an  ideal  woman  in  all  her 
heauty.  as  only  Greeks  loved  to  see 
woman,  her  whole  expression  denoted 
one  of  beauty,  lani:juidly  |X)ised,  so  as 
to  eiirich  her  extjnisite  features.  They 
were  utunerons  in  all  the  homes  of  the 
claj^sic  tirtH'k.  (treat  pillars  and 
fountains  marked  the  interior  of  these 
tlwxllinfrs.  We,  in  our  time  only  are 
imilalurs  nf  ibe  art  and  design  which 
pretlominated  and  beautified  all  ;tnctent 
Greece,  Egypt  and  Rome. 

The  Romans  merely  inntated  the 
Greeks,  their  masters  in  all  arts.  The 
iinimfK>rtant  changes  they  undertook 
to  make  cannot  be  said  to  be  improve- 
meius. 

After  describifig  the  decorative  art 
of  the  Greeks.  I  jiask^  on  to  the  niiddle 
a^s^  when  heraldry  spning  into  its 
tise.  In  the  eleventh  century  the  use  of 
heraUlrv  was  itVjttAlkHt  for  d<\^>ralton 
\\t  waH  jvineR  Heraldry  ennsistetl  of 
tiniior,  fJud^U.  Uchi»e!»  Iwittle  aixe*  mwl 
b  KTs  u^eil  by  the  Wder  of  the  cru- 

'^     ^   -     nul  dcviciMi  which  "»    't- •--• 


haders  on  the  field  of  battle.  The 
different  possessions  of  the  w^arriors 
were  valued  by  their  followers  as  be- 
ing in  so  close  a  connection  with  his 
personality  that  they  used  them  for 
wall  decoration  in  every  conceivable 
form.     This  lasted   fmm  the  eleventh 


?S?^ 


Urwmldwy  im  ike  tttk  Cm  tun 

century  until  the  middle  of  the  six* 
teenth  century.  During  this  time  the 
u5)e  of  hermldry  was  greatly  developed 
wrth  m  high  standard  of  artistic  panel 
aikI  waJ!  ciecomtion,  certain  changes 
haxx  been  made  until  the  strength  of 
heraldry  cume  to  a  dose  in  the  six- 
teenth century, 

^^^^  ithistrmtion  presentetl  hL-rewith 
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IS  an  example  of  the  stylt:  which  was 
greatly  used  in  those  changeable  times. 
Very  unique  and  would  certainly  be  a 
^(K)(\  decorative  design  for  use  in  one 
of  our  modern  "dens.** 

Vou     will    note    the    battle     axes 
crossed    nntler    the    helmet    which    is 


m^ 


'3 


u 


\€STe^ 


^^ 


i 


The  Colonial  of  our  Forefathers., 


■  hung  on  the  face  of  the  shield  :  the 
I  center  of  the  shield  has  the  emblem  of 

■  the  crusades,  the  cross  being  their 
I  mascot  on  one  side.  When  the  great 
I  religinus  strife  was  being  waged:  un- 
^^H  *1^'^  the  shield  on  a  small  panel  you 


will  see  the  inscription  which  is  in 
Latin,  "/«  Hoc  Signo  Vinces**  which 
means,  **In  this  sign  thou  shall  con- 
quer/' You  will  note  my  pen  sketch 
the  lance,  which  is  in  the  background, 
on  which  there  is  a  remnant  of  the 
color  liorne  by  the  warrior.  The 
draftsman  who  may  make  use  of  her- 
aldry for  decorative  purposes  will  do 
well  to  stndv  the  different  stvles  and 


A  Modern  Ahtiqiu  Pami, 

suits    of    armor,    some    times    armor 
clothe  as  may  be  the  period. 

Now  we  will  proceed  with  some  of 
the  modem  designs  used.  All  the  artis- 
tic decoration  in  wall  panel  design  is, 
1  tnay  say,  a  mere  repetition  of  the 
old,  but  before  going  farther  on  in  our 
modem  design,  we  turn  to  the  colonial 
times    of    our    forefathers.     Nothing 
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seems  more  homelike  to  us  as  the  old 
surroundings,  so  simple  in  its  simplic- 
ity, say  a  long  common  oak  board 
with  a  few  oblong  panels  carved  at  a 
convenient  height,  and  an  old  Swiss 
clock,  on  each  side  a  small  shelf  is 
constructed.  To  the  left  of  the  illus- 
'  tration  you  will  see  an  old  brass  candle 
stick,  on  the  right  a  few  books,  while 
perhaps  in  front  of  the  fireplace, 
a  neat  woman  humming  a  sweet  song 
and  rocking  the  infant  into  its  peace- 
ful sleep,  while  her  hands  are  deftly 
spinning  the  flax  on  the  old  spinning 
wheel;  but  enough,  and  in  place  of 
sentiment  I  will  make  a  few  notes  re- 
garding our  designs. 

Then  in  the  illustration  entitled  Mod- 
em Antique  Panels,  often  used  in  ball- 
rooms, halls,  reception  rooms,  etc.  The 
design  is  partially  like  those  of  the 
Greek,  the  scrolls  and  lion  heads,  the 
characteristic  head  at  the  bottom  is 
also  taken  from  the  old  style  of  decora- 
tions. In  the  center  is  placed  an  oval 
shaped  mirror;  the  mirror  should  not 
be  too  high. 

In  speaking  of  our  modern  de- 
sign, it  is  of  little  use  to  say  more  re- 
garding the  illustration  I  here  present. 
In  the  February  issue  of  The 
Drafisman  I  have  remarked  the  use 
of  different  flowers,  leaves,  acorns  and 
grape  designs  that  can  l>e  worked  in 
wall  paneling  and  decorative  art. 


In  the  illustration  marked  slight 
suggestions  for  panel  design  you  will 
see  carnations  entwined  with  a  sort  of 
a  hook  stipple  for  the  background. 
Then  you  will  see  the  oak  leaves  and 


Suggestwns  for  Pafitl  Designs, 

acoms  with  a  st  ipplc  of  dots  for  the 
background,  the  grapes  and  leaves 
made  so  as  to  work  in  a  scroll-like  ap- 
pearance is  very  neat*  The  student  may 
take  any  leaf,  or  more  so,  anything  in 
nature's  botanical  gardens,  you  do  not 
have  to  wish  for  any  material,  you 
have  the  whole  world  to  choose  from. 


Howe  ^TUttY. 


Trigonometry  Simplefied. 


BY  J.  S.   MYERS. 


%7^ 


'',  /^' 


ANY  persons  when 
reading  The  Draftsman 
or  other  kmdrcd  techni- 
cal matter  find  therein 
formulae  containing  the 
abbreviations^  Sin,,  Cos., 
Tan,,  etc.  To  one  initiated  they  are 
no  mystery,  but,  alas,  far  too  many 
skim  over  these,  saying  to  themselves, 
"Oh,  that's  trigonometry!  It's  too 
technical  for  me.  I  don't  understand 
higher  mathematics."  This  particular 
division  of  matliematics  is,  in  fact, 
quite  easy  to  grasp,  even  by  the  very 
ordinary  mind.  The  writer  has  known 
boys  in  the  drawing  room  to  pick  up 
in  half  a  day  the  nucleus  of  the  entire 
subject,  which  is  merely  the  solution  of 
a  triangle.  When  one  can  do  this  he  is 
able  to  successfully  cope  with  most 
any  problem  arising  in  machine  design 
or  structural  details. 

It  is  not  necessary  to  remember  a 
myriad  of  formulae  about  "side  oppo- 
site'^ and  "side  adjacent.**  There  is  a 
simpler  and  easier  method.  Any  one 
who  can  multiply  and  divide  can  ^olve 
practical  problems  in  trigonometry. 

There  are  six  values  to  be  known  in 
every  triangle,  three  angles  and  three 
sides.  If  any  three  of  the  values  be 
known,  one  or  more  of  these  three 
known  ones  being  a  side,  the  other 
three  can  be  determined.  If  all  the 
three  angles  be  known  the  relative  pro- 


portion of  the  sides  can  be  readily  cal* 
ciliated.  This  is  what  is  termed  solv- 
ing the  triangle,  and  is  nothing  more 
or  less  in  practice  than  simple  pro- 
portion. 

Take  a  triangle  A,  Fig.  i,  and  one  B. 
Fig,  I,  exactly  like  it,  only  larger.  It 
is  seen  at  once  the  sides  C  and  D  are 
twice  as  long  as  the  similar  sides  on 
A ;  for  if  the  side  E  be  twice  as  long 
as  the  corresponding  side  on  A,  all  the 
other  sides  are  twice  as  long  as  there 
are  corresponding  sides  on  A. 

Then  C  —  2  X  1*25  ^  2.5''  and  D 
=  2  X  1.9  —  3.8"-  n  this  side  E  had 
been,  say  6.3"  instead  of  2",  then  C 
\vould  have  been  6.3  X  i^^s  =:  7-^75 
inches,  and  side  D  would  have  been 
6,3  X  1.9"  11^97"* 

In  trigonometry  we  simply  have 
tables  giving  the  lengths  of  two  of  the 
sides  when  the  other  side  is  equal  to 
1.  worked  out  for  all  angles  from  zero 
to  go*,  and  all  we  need  to  do  is  mul- 
tiply to  find  the  length  of  a  side  not 
known,  or  divide  a  known  side  by  the 
side  which  equals  i  in  the  tables,  and 
by  referring  back  see  what  an^le  this 
quotient  corresponds  to. 

These  tables  are  worked  out  for 
triangles  having  one  corner  square,  or 
equal  to  90,  i.  e.,  they  are  right- 
angled-triangles.  One  side  w^hich  may 
be  considered  the  radius  is  equal  to  i, 
the  other  tw^o  sides  are  named.     All 
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that  is  then  required  is  a  sketcli  show-  Tan.  is  read  Tangent ; 

inp:  which  side  equals  i  and  the  names  Cot.  is  read  Cotangent. 

of  the  other  two  sides  when  they  can  These  values  taken  collectively  are 

readily  be  found  in  the  tables  by  name,  called  functions.    The  above  four  are 

<6  y\  ^'.  o 


\ 


W--  q-  -A    '^^ ^X    — ->| 


R&.  4- 


I'ij^.  J  shows  this  tor  iho  usual  tables     surticient   to   solve   any   triangle,   but 

with  their  abbreviations.  some   tables    give   additional    values, 

Sin.  is  reail  Sine ;  which  are  convenient  at  times,  espe- 

toH.  is  reail  i  osine ;  cially  since  it  is  easier  to  multiply  than 
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divide.  Fig.  3  shows  these  with  their 
usual  abbreviations. 

V'er.  Sin.  is  read  Verse  Sine ; 

Co.  Ver.  Sin.  is  read  Coverse  Sine; 

Sec.  is  Secant ; 

Co.  Sec.  is  read  Cosecant. 

Since  tlie  tables  arc  all  for  right- 
angled- triangles,  one  must  always 
divide  a  triangle  into  right-angled- 
triangles  for  solution. 

One  more  principal  and  we  are  en- 
abled to  solve  most  any  ordinary  prob- 
lem in  practice,  which  is,  that  the  sum 
of  the  three  angles  in  any  triangle  are 
equal  to  180**.  Any  one  can  easily 
prove  this  to  his  own  satisfaction  by 
laying  out  several  triangles  of  various 
forms  and  measuring  the  angles  with 
a  protractor,  or.  better  still,  hv  refer- 


ence to  Fig.  5.  The  truth  of  this 
statement  is  made  so  apparent  that  it 
needs  no  explanation. 

By  the  use  of  this  principle,  wh?n 
two  angles  are  known,  the  value  of  the 
third  can  readily  be  found  by  sub- 
tracting the  sum  of  the  two  known 
angles  from  180, 

Now  for  a  practical  problem  : 

A  bevel  gear  10  pitch  dia.  2  diame- 
tral pitch  meshes  with  another  gear 
18"  pitch  dia.  Fig.  4a.  What  is  the 
pitch  angle  and  the  face  angle  for 
turning  the  blank? 

First  find  the  pitch  angle.  We  have 
the  triangle  A»  Fig.  4,  9"  base,  $"  alti- 
tude.   Referring  to  Fig.  2,  the  5"  sit!e 


is  seen  to  correspond  to  the  side  there 
named  "tangent"  when  the  t/  sider^r. 
If  the  9"  side  were  I,  the  5"  side  to  be 
1-9  of  what  it  now  is  or  1-9  of  5=5 
-^9=,5556,  referring  to  a  table  of  tan- 
gents this  is  found  to  be  nearly  the  tan- 
gent of  29  degrees.  The  pitch  angle 
a  is  then  2X29=58  degrees. 

To  get  the  face  angle  6.  find  the  an- 
gle y  and  add  twice  its  value  to  the 
pitch  angle.  To  get  this  angle  we 
must  tirst  find  the  distance  X.  By  re- 
ferring to  Fig,  3,  it  is  seen  this  line 
corresponds  to  the  secant,  and  multi- 
plying the  secant  of  29  degrees  by  9 
gives  the  length  X  at  once.  In  the  ab- 
sence of  a  table  of  secants  we  find  that 
in  Fig.  2  when  this  line  is  r,  the  9' 
line  is  the  cosine  and  is  given  in  the  ^a- 
hle  as  0.87462  for  this  angle.  Divid- 
ing 9  by  0.87462,  we  get  X,  9-^0.87462 
=  10.29"  nearly.  This  side  X  corres- 
ponds to  the  side  which  equals  i  in 
Fig.  2,  and  the  side  which  is  0.5'*  cor- 
responds to  the  side  named  '"tangent," 
Dividing  0,5  by  10,29  gives  the  tan- 
gent of  the  angle  y.  0.5-7-10.29— 
,0487  nearly.  Referring  to  our  tables 
we  find  that  this  is  nearly  the  tangent 
of  2  degrees— 50'.  The  face  angle  is 
then  2X(2  degrees— 50') -f  58  degrees 
— 63  degrees — 40'  which  is  the  angle 
for  turning  the  blank. 


A  novel  watch  in  Zurich  is  in  the 
form  of  a  ball  which  moves  impercep- 
tibly down  an  inclined  plane  without 
rolling.  There  is  no  spring,  the  slid- 
ing giving  motion  to  the  hands,  and 
the  trip  from  top  to  Ix-tttoni  of  the  in- 
clined surface,  a  distance  of  sixteen 
inches,  requires  twenty-four  hours, 
['he  ball  is  then  lifted  again  to  the  top. 


Hexag^on  Bolt  Heads  in  Isometric. 


O  make  a  hexagon  bolt  head  or 

nut,  we  take  hexagon  stock, 
square  up  the  ends  and  chamfer  of? 
the  comers;  having,  as  a  result,  what 
is  shown  in  Fig.  i.  Bearing  these  facts 
in  mind,  it  may  be  clearly  seen  that  the 
first  step  in  finding  the  isometric  of 
bolt  heads  is  to  draw  the  hexagonal 
prism  in  isometric. 

In  Fig.  2  are  shown  two  views  of  a 
hexagonal  prism  across  corners.  Draw 
the  diagonal  A  D  and  connect  the 
points  C  E  and  B  F.  On  examination, 
it  will  be  found  that  H  D  and  A  G  are 
equal  to  one-fourth  of  A  D. 


E22^+--_J 


To  draw  the  hexagonal  prism  in  iso- 
metric, first  draw  the  line  A*  D\  Fig. 
3.  at  an  angle  of  30  degrees  with  the 
horizontal,  and  divide  it  into  four  equal 
parts  as  shown.  Through  G*  and  H* 
draw  the  30  degree  lines  B'  F*  and  C 
K*  equal  in  length  respectively  to  tlie 
lines  B  F  and  C  E  in  Fig.  2»  and  mak- 
ing C  IT^  ^  H'  E'  and  B'  G'  equal 
G'F'.    ^  ing  tlic  points  A' B' C 

D'  E*  F  h\  we  have  the  isometric  of 


the  base  of  the  prism. 

Drawing  vertical  lines  tlrrough  the" 
vertices  of  this  hexagon  and  laying  off 


.4S.jK.^H\p 


r/^.  £. 


on  these  lines  the  altitude  of  the  prism, 
we  may  complete  the  isometric  draw- 
ing of  the  prism. 

In  Fig,  4  is  shown  this  same  prism 


I 

I 


^— -^jy 


\ 


^^\ 


-A 


t 


with  tlie  comers  chamfered  off,  thus' 
forming  the  hexagonal  bolt  head.    To 
draw  tlie  isometric  of  this  object,  pro- 
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ceed  as  before  only  laying  off  on  the 
vertical  lines  the  lengths  of  the  lateral 
edges  of  tlie  bolt  head.    See  Fig.  5, 

To  produce  the  curves  in  isometric, 
proceed  in  the  following  manner: 


chamfering  the  comers  may,  if  the  bolt 
head  be  small^  be  sketched  tangent  to 
the  points  i,  2,  3,  4,  5  and  6,    See  Fig. 

5- 

If  the  circle  be  large  and  it  is  nec- 


'C^.^_K^   IjD. 


^<i7    ^' 


The    surface  S  F  T  E  is  the    true 

shape  of  all  the  lateral  faces  of  the  bolt 

.head,  and  from  this  one  all     of     the 

f  curves  may  be  drawn.    Divide  the  line 

F  E,  Fig.  4,  into  any  number  of  equal 

Lparts,  dividing  the  line  F*  E*,  Fig.  5, 

rinto  the  same  number  of  equal  parts. 

Draw  vertical    lines     through     these 

points  of  division.     Lay    off    on  the 


!  T 


A 


D!. 


rj^.  6. 


essafy  to  obtain  more  than  the  six 
points  already  referred  to,  draw  the 
top  view  as  shown  in  Fig.  6,  and  di- 
vide the  horizontal  line  A  B  into  any 
number  of  equal  parts.  In  Fig.  6  the 
line  A  B  was  divided  into  four  equal 
parts^  and  the  lines  E  H  and  F  G  were 
drawn. 


^ 


K.^Ti^ 


^' 


X 


^H 


/v^,  v5. 


lines  in  Fig.  5,  the  lengths  of  corres- 
ponding lines  of  Fig.  4,  and  sketch  the 
curve  through  these  points.  In  a  sim- 
ilar manner,  the  curves  may  be  ob- 
tained on  the  remaining  five  surfaces 
of  the  head. 

The  isometn'e  of  the  circle  caused  by 


^'j- 


Making  K*  B^  and  A'  K\  Fig.  7, 
equal  in  length  to  K  B  and  A  K,  Fig. 
6,  and  dividing  into  the  same  number 
of  equal  parts,  we  may  obtain  the 
points  E,  H,  G,  and  F  by  laying  off 
the  distances  from  A'  B'  equal  to  those 
in  Fig.  6.     More  points  may  be  ob- 
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tained  hv  using  more  divisions  of  the     graphic  drawing.     If  the  position  of 
Hne  A  B.  the  boh  head  was  as  shown  in  Fig.  8, 

In  all  of  the  explanation  thus  far,     the  principle  is  the  same,  although  the 
we  have  considered  that  three  of  the 
lateral  faces  were  visible  in  the  ortho- 


A/ 


/>  s 


center  line,  A  D,  will  occupy  the  posi- 
tion shown  in  Fig.  9,  instead  of  the  po- 
sition A  D,  Fig.  5. 

Arthur  B.  Babbitt^ 
Hartford  High  School, 

Hartford,  Conn. 


Klementary  Mechanical  Drawing. 

IM:\  II4>P\IKN  T  OF  SURFACES. 


T(  )  \)\'.\  i:!,(>P  the  surface  o\  any 
^i\eii  ohievi  In  to  niake  a  vliai;ram 
i»n  s4»ine  linn  material,  whieli.  Ihmuv^  eiit 
iA\[  and  bent  «»r  rolled  into  the  proper 
»*ha|H*,  will  inelone  a  spaee  exactly 
«M)Ulll  ind  limtlar  to  that  ovvupied  by 
thi^Hiven  object. 


The  development  of  an  object  is  thus 
a  pattern,  and  all  objects  of  sheet 
metal,  from  the  simplest  tin  dish  to 
tlie  most  complicated  sheet-iron  work 
ill  pit)es.  ventilators,  boats,  etc.,  are  ob- 
tained by  means  of  such  patterns. 

When  the  form  devdoped  is  to  be 
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vunstrncied  of  paper  or  sheet  metal 
the  outer  edges  of  the  development 
should  be  provided  with  projecting 
pieces  called  laps,  by  which  the  ditfer- 
erU  i>arts  jnay  be  held  together. 

In  practical  work,  sheets  of  metal 
cut  to  the  form  of  the  development  of 
t!ic  surfaceis  will  shrink  some  when  be- 
■ig  bent  and  rolled  into  shape,  so  that 
a  small  allowance  must  be  made  for 
this  tiefect. 

In  boiler  and  sheet  metal  work  the 
amount  of  shinkage  is  considered  to 
be  al>oiit  three  times  the  thickness  of 
the  plate,  but  in  this  course  we  will 
neglect  both  the  allowance  for  shrink- 
atjc  and  the  laps* 

Tliese  developments  are  often  called 
'•pattern »/■  or  "templates/*  and  the 
workmen  who  make  a  business  of  lay- 
ing out  sudi  diagrams  are  called 
"templet  makers/'  or  **layers  out/' 

These  workmen  take  the  drawing  -if 
the  object  and  develop  it  upon  the  ma- 
terial to  be  used,  locating  all  holes  and 
makini^  allowance  for  laps  and  shrink- 
age. 

In  practice,  the  shape  of  the  objects 
varies  considerably,  and  often  the  sur- 
faces are  intersected  by  surface  of  a 
different  shape,  so  that  a  further  con- 
sideration of  intersecting  surfaces  will 
be  taken  up  with  '^development/*  or 
**pattem  drafting/' 

The  following  plates  take  up  a  few 
plain  and  intersected  surfaces,  and 
show  the  manner  of  development. 

PLATE  XIV.    Problem  K 

To  develop  the  surface  of  a  ciil>c 
which  measure^  ij^"  on  all  edges. 

Hraw  a  plan  of  four  sides  which 
have  their  edges  parallel,  and  attach 
them  to  each  other,  making  a  strip 
equal  tn  length  to  the  perimiter  of  the 


cube.     Then  to  one  of  the  faces  so  de- 
veloped   attach    the    two    remaining 
faces.     Place  S  i"  from  the  left  and 
2yy'  from  the  top  border  line. 
Problem  2. 

To  develop  the  surface  of  a  portion 
nf  a  cone,  the  object  being  shown  in 
Fig.  2,  and  the  development  in  Fig,  3. 

Since  we  are  dealing  with  the  sur- 
face of  the  cone,  the  slant  height  1-3  is 
the  radius  of  the  development,  T — 3' 
and  I — 2  is  the  length  for  i' — 2'. 

The  length  of  the  arc,  3'^ — 4'  is  equal 
to  the  circumference  of  the  base  circle 
and  may  be  laid  out  with  the  dividers 
by  stepping  around  on  a  circle  of  the 
size  of  the  cone  base,  then  laying  off 
the  same  number  of  steps  on  3' — 4'. 

Attach  the  base  circle,  *'B/*  and  top 
circle,  *'T/*  to  the  development  of  the 
surface.  Locate  i',  i"  from  top  and 
3^2"  from  right  border  lines. 

The  cone  is  354"  high,  base  2j  V'  in 
diameter  and  is  located  about  8 '  from 
the  right  border  line,  the  base  3 — 4  be- 
ing 5''  from  the  top  border  line  and  i^ 
2  is  one-half  of  l^ — 3, 

Problem  J. 

Lay  nut  the  develojmient  of  a  part  of 
a  pyramid  as  shown  in  Fig.  4.  The 
circle  of  the  base  of  the  pyramid  is  3" 
in  diameter  with  A  placed  2jS"  from 
the  left  and  6"  from  the  bottom  bor* 
der  line. 

Locate  B  ^4*  from  bottom  border 
line  and  make  BC  3j4"  long. 

Draw  the  hexagon  showing  the 
shape  of  the  base  in  the  top  view  and 
connect  the  corners  with  center  A. 

Project  the  points  b  and  c  to  line 
DE  and  draw  in  the  edges  of  the  pyra- 
mid. 

Draw  line  JF  at  an  angle  of  45  de- 
grees, making  EF  Vi**, 
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Locate  C  4^"  from  left  border  and 
4^4"  from  bottom  border  line,  and  as 
in  the  case  of  the  cone,  Fig.  2,  C  a'  is 
equal  to  the  slant  height  CD  and  is  the 


On  C  a'  lay  off  CJ  and  on  C  b'  lay 
off  CK,  which  is  .CH  projected  to  line 
CD.  Then  the  heavy  line  figures  a'  o  n 
me  k  j  h  g  f  e'  d'  c'  b'  a  is  the  devel- 


radiiis  for  the  development  In  Fiir^  5. 
Step  off  on  arc  a'  d'  g^  the  lengths 
of  the  ddei  of  the  bate,  al^  bc»  od,  etc., 
anddrawiiia'C««^^^«lc 


opment  of  the  surfaces  of  the  pyi  1- 
mid,  and  the  base  may  be  attached. 

The  development  may  be  reversed, 
laying  off  a'  o'  equal  to  EF,  V  n'  equal 
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to  EL,  and  so  on,  which  would  pro-  (The  circumference    of    a  circle  is 

duce  the  figure  bounded  by  the  dot  and  equal  to  the  diameter    multiplied    by 

dash  line.  3.1416.) 

If  the  student  put  in  the  form  as  PLATE    XV.    Problem  1. 


shown  by  the  dot  and  dash  line,  he 
may  have  space  for  the  shape  of  the 
upper  face  of  the  pyramid  and  this 
will  be  left  to  him  to  lay  out 


Develop  the  surface  of  one  part  of 
an  elbow  whose  diameter  is  2".  C  g 
and  B*  g  are  each  3"  and  are  each  i* 
from  the  border,  the  line  ga  making  an 
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ansrle  of  45  degrees  with  Cg. 

Locate  the  center  line  d  3'  and  draw 
the  circle  on  line  A'  B',  i^"  from  A" 
B". 

Divide  the  semi-circle  into  an  even 
number  of  parts  and  project  point  i'  to 
A"B"  and  draw  i"  b,  and  proceed  the 
same  with  the  other  points. 

Lay  out  the  line  AB  equal  to  the  cir- 
cumference of  circle  A'B'  and  divide 
it  into  the  same  number  of  parts  ?.s 
the  circle.  Then  erect  lines  at  these 
points  and  make  Aa"=A"a,  ib"= 
r'b  and  so  on  until  each  clement  of  the 
cylinder  is  laid  out.  Through  the 
points  a",  b",  c",  etc.,  draw  a  line  with 
the  aid  of  the  French  curve.  Then  the 
figure  AB  a'  g'  a"  is  the  pattern  for 
both  pieces  of  the  elbow. 
Problem  2. , 

Lay  out  the  patterns  for  two  cylin- 
ders of  different  sizes  which  intersect 
at  right  angles.  The  large  one  is  3" 
in  diameter  and  the  small  one  is  2"  and 
extends  2"  above  the  center  line  of  the 
large  one.  On  the  center  lines  MN 
and  C^P,  draw  semi-circles  and  divule 
them  into  the  same  number  of  parts, 
projecting  the  poiiits  vertically  as 
shown. 

I^iy  t»ut  \\V  eciual  to  the  circumfer- 
ence of  the  small  cylinder  and  find 
points  fnr  the  curve  as  in  IVoh.  i. 


Lay  out  the  rectangle  G=HIJ  with 
GH  equal  to  the  circumference  of  cir- 
cle m  Ra  and  GJ=KL,  the  length, 
which  is  4". 

Line  MN  is  a^'"  from  the  right  bor- 
der line  and  OR  is  4"  from  the  top 
border. 

From  T,  the  center  point  of  GH,  hy 
out  I — 2,  and  i — 2"  equal  to  ab  and 
ab'  and  2 — 3  and  2' — 3'  equal  to  be 
and  be'  and  3 — 4  and  3' — ^4'  each  equal 
to  cd  and  c'd'  respectively.  Also  from 
the  center  of  i — 9,  lay  off  5 — 6  and 
5 — &  equal  to  ef  and  ef,  and  6—7  and 
6' — 7'  each  equal  to  fg  and  f  g'  and  7 
— 8  and  7' — 8'  equal  to  gh  and  g'h'  re- 
spectively. 

Project  from  points  8,  — 7,  — 6,  — 5, 
—6',  — 7'  and  8'  to  lines  from  i,  2,  3, 
4  and  2',  3'  and  4'  as  shown  and  draw 
in  the  curve,  which  completes  the  de- 
velopments. 

Problem  3. 

A  2"  cylinder  set  2"  from  the  left  bor- 
der line  has  a  cylinder  of  i"  diameter 
intersecting  it  as  shown.  The  side  c>l- 
inder  is  2"  long  measured  from  the 
center  of  the  large  one  and  the  center 
of  the  large  one  is  i^"  above  the  bot- 
tom border  line. 

The  manner  of  laying  out  the  pat- 
tern for  the  small  cylinder  is  the  same 
as  in  previous  problems. 


(  To  Ik*  continued. "> 


Current  Topics. 

Device  for  Sharpening  Pencils. 


A  device  for  use  in  sharpening  pen- 
cils has  been  invented  by  Walter  &, 
Doe,  of  Jersey  City,  N,  J.,  which  is 
simple  and  arranged  to  permit  the  use 
of  the  ordinary  knife  to  cut  down  the 
wood  and  core  of  the  pencil. 

Fig.  I  is  a  perspective  view  of  the 
device,  while  Fig.  2  is  a  sectional  eleva- 
tion, both  views  illustrating  the  man- 
ner of  use  quite  well 

In  the  illustration  it  will  be  seen  that 
the  knife  would  probably  strike  the 
base  of  the  cup,  but  a  stop  plate,  H, 
made  of  lead  or  hard  wood,  is  pro- 
vided to  avoid  injury  to  the  blade. 

In  order  to  enable  the  user  of  the 
device  to  readily  sharpen  the  knife,  a 
whetstone,  I,  is  provided  in  the  base, 
A,  so  that  by  opening  the  cap,  J,  it  may 
be  used  and  then  covered  again.    The 


base  of  the  device  is  covered  with  felt, 
so  as  not  to  mar  the  table. 
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The  accompanying  sketch  illus- 
trates an  effective  and  satisfactory 
method  of  dealing  with  the  drafts- 
man's most  contrary  servant— the  ink 


tin  box  which  is  just  the  hight,  or,  bet- 
ter, a  fraction  lower  than  the  body  of 
the  bottle;  cut  a  hole  in  the  top  just 
large  enough  to  force  the  neck 
through,  assemble  as  shown  and  you 
will  have  an  inkstand  not  only  able  to 
withstand  tipping  and  sudden  knocks, 
but  which  will  always  be  found  in  its 
place  when  needed. — R,  C.  in  Ameri- 
can Machinist. 


If  The  Draftsman  is  as  much  bet- 
ter as  it  looks  in  its  new  coat  of  colors, 
it  cannot  fail  to  fill  its  chosen  field  to 
the  absolute  and  complete  satisfaction 
of  all  concerned. — Book  and  News 
Dealer, 


Combination    Tool* 


THIS  invention  relates  to  a  new 
and  useful  combination'tool  adap* 
ted  to  be  used  by  draftsmen  for  bisect- 
ing, drawing  parallel  lines,  laying  off 
angles,  measuring  distances,  etc. ;  and 
its  object  is  to  provide  a  simple  and 
compact  device  of  inexpensive  con- 
struction which  may  be  readily  em- 
ployed for  any  of  the  purposes  enu- 
merated. 

The  invention  consists  in  providing 
a  head  within  which  are  pivoted  the 
FIG.L  FIG.Z. 


z  ^ 


disk  before  referred  to  is  provided 
with  suitable  graduations  upon  the 
periphery  thereof,  whereby  the  arm  of 
tlie  disk  may  be  turned  at  any  de- 
sired angle. 

The  invention  also  consists  in  the 
further  novel  construction  and  combi- 
nation of  parts,  which  will  be  more 
fully  hereinafter  described,  and  illus- 
trated in  the  accompanying  drawings, 
in  which — 

Figure  I  is  an  elevation  of  the  im- 
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inner  ends  of  arms  which  are  adapted 
to  be  used  as  dividers,  compasses,  etc., 
and  the  head  is  provided  at  a  point  be- 
tween these  arms  with  an  extension 
having  a  slot  therein^  within  which  is 
secured  a  revolaWe  disk  having  an 
arm  projecting  therefrom.  A  sleeve  is 
pivotal  ly  mounted  within  this  arm  and 
is  adapted  to  contain  a  pencil  at  one 
end  and  a  pen-point  at  the  other.  The 


-^3^ 


proved  combination-tool.  Fig.  2  is  a 
central  vertical  section  therethrough. 
Fig.  3  is  a  section  on  line  x  jr.  Fig.  2, 
with  the  pen  and  pencil  bolder  re- 
moved. Fig.  4  is  a  detailed  view  of 
said  holder  detached.  Fig  5  is  a 
similar  view  of  a  modified  form  of 
device,  the  upper  portion  thereof  bein^ 
show*n  in  section ;  and  Fig.  6  is  an  ele- 
ration  of  a  modified  form  of  holder. 
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Referring  to  the  figures  by  numer- 
als af  reference,  i  is  a  cylindrical  head 
having  its  outer  face  threaded  and 
adapted  to  project  into  a  cap^  2,  A 
slot,  3,  extends  into  the  head  from  the 
inner  face  thereof,  and  pivoted  upon  a 
point,  4,  in  the  center  of  this  slot  are 
the  inner  ends  of  arms,  5,  having 
straight  edges  and  tenuinating  at 
their  outer  ends  in  pointed  extensions, 
6»  projecting  inward  toward  each 
other.  An  extension,  7,  is  formed  at 
the  inner  end  of  the  head,  i,  and  is 
arranged  between  the  arms,  5,  before 
referred  to.  This  extension  has  a  slot, 
8,  therein  arranged  in  a  plane  at  right 
angles  to  slot  3,  and  within  this  slot  is 
pivotally  mounted  a  disk,  9,  having 
graduations  upon  the  periphery  there- 
of* This  disk  has  an  arm,  10,  pro- 
jecting therefrom  and  substantially 
U-shaped  in  cross-section,  and  ears, 
II,  project  laterally  from  the  end  of 
the  arms  and  are  adapted  to  form 
bearings  for  the  ends  of  a  pin,  12. 
which  project  from  opposite  sides  of 
a  sleeve,  13.  This  sleeve  has  a  longi- 
ludinally-extcnding  slot,  14,  in  one 
end,  and  a  clamping-screw,  15,  is  ad- 
apted to  bind  the  slotted  portion  of  the 
sleeve  upon  a  pencil  16,  or  other  de- 
vice which  may  be  inserted  thereinto. 
The  opposite  end  of  sleeve,  13,  is 
adapted  to  contain  a  pen-point,  17. 

A  spring,  18^  is  arranged  within 
sleeve,  13,  and  coiled  upon  pin,  12. 
One  end  of  this  spring  bears  upon  the 
inner  surface  of  the  sleeve,  while  the 
opposite  end  extends  through  the 
sleeve  and  is  adapted  to  bear  upon  the 
inner  surface  of  arm,  10.  This  spring 
is  adapted  to  force  outward  that  end 
of  the  sleeve.  13.  which  contains  the 
pen-point,  and     when  it  is  desired  to 


hold  the  sleeve  in  alignment  with 
arm,  10,  a  ferrule,  19,  must  be  slid 
longitudinally  upon  arm,  10,  and  over 
the  inner  end  of  sleeve,  13,  as  clearly 
illustrated  in  Figs,  i  and  2.  A  bow- 
spring,  20,  is  arranged  within  slot  3 
and  adapted  to  bear  upon  the  inner 
edges  of  the  arms,  5,  This  spring  will 
force  the  arms  outward  when  the  cap. 
2,  is  screwed  upward  upon  head,  1.  It 
is  obvious  that  the  arms,  5,  will  be  au- 
tomatically extended  any  desired  dis- 
tance from  each  other  in  proportion  to 
the  distance  the  cap,  2,  is  removed 
from  the  inner  end  of  head,  i.  The 
straight  edges  of  these  arms  can  be 
used  as  rulers.  The  graduations  up- 
on one  side  of  disk,  9,  are  preferably 
so  arranged  as  to  indicate  degrees, 
while  those  upon  the  opposite  side  of 
the  disk  indicate  inches  and  fractions 
thereof.  With  this  arrangement, 
therefore,  the  arm,  10,  and  the  sleeve 
connected  therewith  can  be  moved  any 
desired  distance  from  the  plane  within 
which  the  arms,  5.  are  located,  and 
this  distance  will  be  promptly  indicated 
in  inches  upon  the  periphery  of  disk 
9.  The  degrees  of  a  circle  can  also  be 
obtained  in  the  same  manner  by  refer- 
ring to  the  graduations  upon  the  oppo- 
site side  of  the  disk.  As  the  arm»  10, 
swings  in  a  plane  at  right  angles  to 
the  planes  of  arms  5,  it  will  be  under- 
stood that  the  same  are  always  at  equal 
distances  from  the  two  arms.  With 
this  device,  therefore,  the  center  of  a 
circle  can  always  be  quickly  and  ac- 
curately located. 

In  Fig.  5  is  shown  a  modified  form 
of  instrument  which  may  be  employed 
where  it  is  deemed  unnecessary  to 
have  both  a  pen  and  pencil  for  mark- 
ing purposes.     By  referring    to    this 
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figure  it  will  be  seen  that  the  sleeve, 
13,  has  the  central  portion  of  a  spring- 
strip,  21,  riveted  to  the  opposite  sides 
of  tile  ends  thereof,  forming  a  head» 
and  tlie  ends  of  this  strip  from  spring- 
arms,  22,  which  are  the  equivalent  of 
the  arms  5,  before  referred  to.  The 
disk  9a  is  mounted  within  the  end  of 
this  modified  form  and  has  a  tubular 
extension.  13a,  integral  therewith  for 
the  reception  of  a  pen.  pencil,  or  other 
marking  device.  This  form  of  instru- 
ment is  adapted  to  be  used     in     the 


manner  described  in  connection  with 
the  device  shown  in  Figs.  I,  2,  and  3 ; 
but  instead  of  employing  a  cap  to  ad^ 
just  the  spring-arms  it  is  necessary  to! 
press  them  inward  by  hand.  The  disk 
and  tubular  extension,  9a  and  13a,  are 
ilhistrated  m  detail  in  Fig.  6,  and,  if 
desired,  the  graduations  shown  in  Fig. 
I  may  be  omitted  from  disk  9a.  as 
shown  in  Fig,  6. 

The  inventor  is  Mr.  Clyde  R.  Jef- 
fords, Ithaca,  N.  Y. 


Solar  Energy. 


New  Aid  to  Navigation. 


All  the  energy  of  life  is  derived  ulti- 
mately from  the  sun.  A  little  of  this 
comes  indirectly  through  lightning, 
which,  in  passing  through  the  air, 
forms  ammonia  and  oxides  of  nitro- 
gen. These,  being  carried  by  rain 
into  the  ground,  are  the  constant 
source  of  nitrogen  for  vegetable,  and, 
indirectly,  for  animal  life,  A  much 
larger  quantity  of  energ)*  is  well 
known  to  be  taken  direct  from  the 
sunshine  by  plants  and  used  in  their 
atiabolic  processes.  This  energy  is 
appropriated  by  animals  in  their  food^ 
and  whether  in  the  vegetable  or  in  the 
animal  it  assists  in  many  alternations 
of  Uie  system  before  it  is  completely 
dispersed. 


In  the  ship- warning  system  of  Mr. 
C  E.  Kelway,  signals  by  Hertzian 
waves  are  sent  out  from  the  light- 
house at  regular  intervals,  at  the  same 
times  as  the  sound  warnings.  A  ves- 
sel in  range  having  a  receiver  notes 
the  time  that  passes  between  receiving 
the  wireless  signal  and  the  sound 
warning,  and  is  thus  enabled  to  calcu- 
late its  distance  from  the  lighthouse; 
and  on  repeating  the  observation  after 
continuing  a  few  miles,  data  is  ob- 
tained for  ascertaining  the  exact  loca- 
tion of  the  lighthouse  by  trigonome- 
try. A  stop  watch  reading  directly  in 
distances  and  a  special  position  finder 
hgve  teen  devised  for  use  with  the 
svstem. 


Japanese  Workman. 

<  Continued  from  page  97) 

nation  in  all  things,  but  at  tlie  same     draftsman  would  lead  one  to  think  that 

time  the  Japanese  buildings,  grounds. 

exhibits,  etc..  will  ine\ntably  possess 

a  vivid  local  color  of  excepiional  al- 

Iractiveness, 

From  the  attitude  of  the  Japant-?t.* 


iheir  drawings  w  ould  be  much  on  the 
free  hand  order,  though  it  is  known 
that  there  ha\-e  been  hundreds  of  young 
men  educated  in  this  country  to  use 
American  methods  in  that  class  of  w  ork . 


I 
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Worlds  Fair  Pointers. 


Polo  will  be  a  feature  of  World's 
Fair  games » 

Illinois  will  make  a  complete  fish 
exhibit  at  the  World's  Fair. 

Chattanooga,  Tenn.,  will  erect  a 
S2 5.000  building  at  the  World's  Fair. 

Germany  and  America  will  have 
competitive  exhibits  of  forestry,  each 
five  acres  in  extent,  at  the  St,  Louis 
World's  Fair. 

A  rose  garden  six  acres  in  area  and 
containing  50,000  rose  trees,  will  be 
one  of  the  attractions  at  the  St.  Louis 
World's  Fair. 

A  model  farm,  representing  a  sec- 
tion of  land  160  acres  in  extent  will 
be  one  of  the  interesting  and  valuable 
exhibits  at  the  World's  Fair. 

The  leading  painters  and  sculptors 
of  St.  Petersburg,  Russia,  have  prom- 
ised to  co-operate  in  organizing  a  Rus* 
sian  art  exhibit  at  the  St.  Louis  Ex- 
position, 

The  State  of  Maine  Building  at 
the  St  Louis  World's     Fair     will  be 


L 


unique  in  character,  its  motif  being 
the  log  cabin,  the  walls  constructed 
entirely  of  logs. 

New  Mexico  will  make  an  exhibit 
of  turquoise  mining  at  the  World's 
Fain  A  lapidary  showing  how  the 
stones  are  cut  and  polished  and  pre- 
pared for  the  market  will  be  a  feature. 

The  British  National  Pavilion  at 
the  World's  Fair,  St  Louis,  will  be  a 
reproduction  of  the  orangery  or  ban- 
quet hall  of  the  Kenshigton  Palace,  in 
Kensington  Gardens,  London, 

The  chief  feature  of  the  Cornell 
University  exhibit  at  the  St.  Louis 
Exposition  will  be  a  plaster  model, 
eight  by  six  feet,  of  the  campus.  This 
will  show  the  streets »  buildings,  gorges 
and  waterfalls,  all  in  color. 

According  to  W.  Kohlsaat.  Com- 
missioner of  the  Exposition  to  Nor- 
way, Sweden  and  Denmark,  the  Crown 
Prince  of  Sweden  will  attend  the  Fair, 
and  his  intimate  friend,  Crown  Prince 
Frederick,  may  also  come. 


Curious  Properties  of  Radium. 


The  properties  of  radium  are  ex- 
tremely curious.  This  body  emits 
great  intensity  all  of  the  different  rays 
that  are  produced  in  a  vacuum  tube. 
The  radiation,  measured  by  means  of 
zn  electroscope,  is  at  least  a  million 
times  more  powerful  than  that  from 
an  equal  quantity  of  uranium.  A 
charged  electroscope  placed  at  a  dis- 
tance of  several  meters  can  be  dis- 
charged by  a  few  centigrams  of  a  ra- 


dium salt.  One  can  also  discharge 
an  electroscope  through  a  screen  of 
glass  or  lead  five  or  six  centimeters 
thick.  Photographic  plates  placed  in 
the  vicinity  of  radium  are  almost  in- 
stantly affected  if  no  screen  inter- 
cepts the  rays;  with  screens^  the  action 
is  slower,  but  it  still  takes  place 
through  very  thick  ones  if  the  expos- 
ure is  sufficiently  long.  Radium  can 
therefore  be  used  in  the  production  of 
radiographs.— C^w  /wry. 


Not   Drafting  Instruments. 
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Size  of  Panama. 

Panama  is  not  nearly  so  small  as  it 
looks  on  the  map.  The  Carribean 
coast  line  is  450  miles  long,  and  the 
bay  of  Panama  is  i  ro  miles  long  and 
122  miles  across  at  its  nioulh.  The 
entire  republic  is  twice  the  size  of 
Switzerland, 


of  deviders. 


"A  San  Francisco  man  says  there 
are  three  kinds  of  flyingf  machines," 

**Well,  what  the  public  is  waiting 
frr  is  the  fourth  kind — the  kind  that 
wHl   fly.*' — Cleteland  Plain  Dealer, 


Animals  have  a  language  made  up 

of  signs  or  inarticulate  sounds  expres- 
sing impressions,  sensations,  passions, 
but  never  ideas.  So  this  language  ex- 
cludes conversation  and  is  limited  to, 
interjections  or  signs  of  movements  1 
expressing  joy,  grief,  fear,  anger,  alt 
!hc  passions  of  the  senses,  but  never 
more. 


An  elephant's  jaw  has  been  un- 
earthed in  Hal  leek  canyon,  Wyoming. 

Thirteen  new  theaters,  to  cost  $8,- 
000,000.  are  building  in  New  York 
city. 


Unusual  Sequel, 

We  came  upon  the  inventor  who 
was  interested  in  sky  navigation. 

"^Hello,  old  man/*  we  greeted,  **are 
you  still  working  on  that  airship?** 

*'No/'  he  sighe*l,  limping  away  on 
his  crutches.  **I  dropped  out  of  it." — 
Chicago  Daily  Mail, 


Combination  Wrench  and  Plier, 


Tins  Wrench  is  a  perfect  Pipe  and 
Nut  Wrench  combined.  It  takes  pipe 
without  crushing  and  is  always  ready 


a  Wire  Cutter,  Screw  Driver  and  Natl 
or  Tack  Puller. 

Made    of    drop   forged  tool    steel. 


Q 


LIGHTNING 


without  adjustment.  It  is  not  nec- 
ctssBTy  to  mstsh  handles  while  in  use 
on  pipe  or  nuts,  as  pressure  on  one 
handle  will  do  the  work.     It  has  slso 


Books  and  Pamplets. 

The  long  delayed  authorized  edition 
of  Mr.  S.  P,  Thompson's  DynamO' 
Electricity  Machinery  is  by  far  the 
most  complete  work  of  the  kind^  and 
in  latest  editions  embraces  all  the  great 
changes  that  have  taken  place  in  this 
most  important  branch  of  Electrical 
Eui^tneering, 

It  contains  996  pages,  573  illustra* 
tio!is,  4  colored  plates,  and  32  large 
folding  plates,  and  the  authorized 
American  edition  is  published  only  by 
Spi>n  &  Chamberlain.  123  Liberty  SU 
New  York. 

For  the  benefit  of  the  student  and 
young  designer  especially,  a  few  facts 
and  formulaf  have  lieen  compiled  in  a 
booklet  form  on  the  subject  of  "Pul- 
leys." 

This  contains  information  on  speeds, 
helts»  rims,  arms^  hubs  and  keys,  and 
some  remarks  on  fly-wheels,  and  is  ar- 
J  mngtd  in  the  order  here  named.  It  is 
printett  on  coated  book  i>aper,  6  x  9  in. 
pages,  with  17  illustrations  and  several 
tallies.  Price,  ts^-  Address  The 
Draftaman,  Of  veland*  Ohia 


properly  tempered,  highly  polished  an 
put  up  in  good  workmanship  manner. 
Made  in  four  sizes  by  Wm,  H.  Jorth 
and  Company,  Jamestown,  N.  Y. 


We  beg  to  announce  to  our  many 
friends  and  customers,  and  the  traded 
generally,    that  our   corporate   name 
has  been  changed  to  Lynchburg  Foun- 
dry Company  and  as  successor  to  the 
Lynchburg  Plow  and  Foundry  Co.,  we 
will  continue  operating  the  McWane 
Pipe   Works,    and   L>'Tichburg  Plow, 
Works,  manufacturing  a  high  gradel 
of  Cast  Iron   Gas  and   Water   Pipe, 
Chilled  and  Cast  Plows,   and  General 
Foundr>'  and  Machine  Work,  with  the 
best  equipped  and  most  modem  plants 
in  this  country. 

Thanking  our  friends  for  the   past  i 
generous  pattronage,    and    sohdting 
>xmr  future  business,  we  are, 
Ver>^  truly  yours, 
L>Tichburg  Foundry  Company, 
L>Tichburg,  Va, 


For  high-grade  work  requiring  pre- 
cision and  excellence  there  is  to  be 
found  in  nearly  e%»ery  machine  shop  in 
Germany  a  group  of  American  tools — 
a  silent  tribute  to  the  remarkable  pcK 
sittOQ  held  in  the  w^orld  to-day  by  the 
American  machine  tool's  work. 


ALL  of  the  large  steamers  of 
modem  construction  are  di- 
vided into  watertight  compartments 
by  bulkheads.  These  bulkheads  have 
to  be  pierced  with  openings  in  order 
to  work  the  ship,  passages  being  pro- 
vided for  the  officers,  firemen,  engi- 
neers and  passengers.  These  open- 
ings are  fitted  with  watertight  doors 
and,  in  case  of  danger,  orders  are  is- 
sued for  closing  these  bulkhead  doors, 
rendering  each  compartment  water- 
tight and  secure. 

Should  anything  prevent  the  clos- 
ing of  the  bulkhead  doors  tlie  entire 
equipment  of  the  ship's  hull,  with 
watertight  compartments,  would  be 
of  no  use,  and  there  is  a  large  list  of 
disasters  arising  from  the  failure  to 
close  these  openings. 

The  accompanying  illustration,  Fig, 
I,  shows  the  hydraulic  accumulators, 
and  drawing,  Fig.  2,  shows  the  ap- 
paratus of  the  Stone-Lloyd  system  for 
closing  all  of  the  doors  in  a  ship  in 
a  few  seconds,  either  collectively  or 


Fig.  I  and  Fig. 
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individually,  from  the  captains 
bridge,  or  any  other  convenient  point* 
This  English  system  also  provides 
that  should  this  precaution  be  ne- 
glected at  the  captain*s  bridge  or  else- 
where by  those  in  charge,  the  entrance 
of  water  into  any  one  or  more  com- 
partments would  automatically  close 
the  bulkhead  doors  in  those  compart- 
ments. The  illustration  and  drawings 
show  the  apparatus  as  fitted  in  the  im- 
perial mail  steamer  **DeutschIand**  of 
the  Hamburg-American  line. 

It  is  claimed  that  the  failure  of 
bulkhead  doors  has  arisen  in  the  past 
in  almost  every  case  from  the  length 
of  time  required  to  effect  the  dosing 
at  the  critical  moment.  In  the  past 
the  doors  have  had  to  be  closed  most- 
ly by  hand  and  individually.  This 
hydraulic  system  for  closing  bulkhead 
doors  which  is  claimed  to  render  ships 
unsinkable  was  installed  on  the 
'^Deutschland*'  and  the  '^Kaiser  Wil- 
helm  II,"  as  noted  in  the  drawings. 
Figs*  2  and  4,  by  J*  Stone  &  Co.»  of 
Deptford,  London,  England, 

A  warning  bell  sounds  before  the 
door  commences  to  descend,  and  as 
the  door  descends  very  gradually  it 
can  be  stopped,  raised  or  lowered  by 
means  of  a  lever  placed  dose  to  it  on 
both  sides  of  the  bulkhead.  It  will 
thus  be  seen  tliat  there  is  no  danger  of 
anyone  finding  himself  trapped  in  a 
flooded  compartment* 

The  doors  are  closed  at  a  regulated 
speed  under  pressure  which  is  suffi- 
ciently powerful  to  cut  through  three 
or  four  feet  of  coal;  but  it  is  said  it 
is  not  so  dangerous  or  ineffective  as 
when  the  allowing  the  doors  to  fall 
by  their  own  weight  The  **Dcutsch- 
land**     has     twenty-four    watertight 


doors  and  pressure  is  supplied  to  all 
of  the  doors  by  a  pressure-main  run- 
ning the  whole  length  of  the  ship,  and 
this  main  is  in  communication  with 
four  steam  hydraulic  accumulators,  as 
shown  in  Fig.  i.  They  have  a  suffi- 
cient capacity  when  fully  charged  to 
supply  a  pressure  of  six  hundred 
pounds  per  square  inch,  to  close  all 
of  the  doors,  and  even  if  the  pumps 
should  be  stopped  they  are  capable  of 
opening  and  dosing  a  group  of  eight 
doors,  A  duplex  long  stroke  slow 
speed  hydraulic  pressure  pump  has 
been  provided  for  charging  the  accu- 
mulators and  pressure  main,  the  pump 
being  capable  of  supplying  pressure 
to  close  all  of  the  doors  without  the 


accumulators  in  ten  seconds. 

A  five  hundred  gallon  tank  has 
been  installed  from  which  the  hydrau- 
lic pump  draws,  all  of  this  apparatus 
being  located  above  the  water  line. 
From  the  pressure  main  a  branch  rises 
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to  the  bridge,  and  by  means  of  a  dis- 
tribution box  the  pressure  can  be 
turned  into  either  of  the  two  smaller 
pilot  mains  which  run  the.  whole 
length  of  the  ship.  One  of  these  pilot 
mains  is  used  for  operating  the  con- 
trolling valve  at  each  door  for  open- 
ing the  same  and  the  other  for  closing 
it  An  hydraulic  differential  cylinder 
is  arranged  at  each  door  of  an  area 
sufficient  to  close  the  door  with  a 
force  of  one,  two  or  more  tons,  as  de- 
sired. 

In  case  of  a  collision  it  is  possible 
for  the  officer  in  charge  on  the  bridge 
to  sound  warning  bells  throughout 
the  ship  by  simply  moving  a  lever, 
which  at  the  same  time  releases  the 
action  which  starts  the  closing  of  all 
the  bulkhead  doors,  the  latter  being 
effectively  closed  in  a  very  short  time. 
In  case  anyone  should  be  shut  in  a 
compartment,  it  is  possible  to  open 
the  door  on  either  side  by  moving  the 
lever  provided  for  the  purpose^  and 
the  door  closes  automatically  behind 
them  so  that  it  is  impossible  for  the 
door  to  remain  open. 

In  case  the  officer  in  charge  should 
fail  to  close  the  bulkheads  the  in-rush 
of  water  would  close  the  doors  of  that 
compartment  automatically,  and  an 
automatic  indicator  shows  on  the 
bridge  the  exact  position  of  every 
door,  so  that  the  officer  in  charge  can 
always  know  whether  any  particular 
door  is  closed  or  open. 

The  accompanying  diagram,  Fig.  3, 
shows  the  arrangement  of  a  small  well 
near  the  door  arranged  with  a  lever 
and  a  hollow  brass  ball.  The  ball  is 
raised  as  the  water  enters  the  well, 
and  the  lever  is  moved  so  that  it  re- 
leases the  weight,  operating  a  valve 


on  the  hydraulic  main,  and  in  this 
way  automatically*  closing  the  bulk- 
head door.  The  exhaust  main  runs 
the  whole  length  of  the  ship  under 
the  floor  plates.  It  exhausts  into  a 
200-gallon  tank  in  the  engine  room 
and  a  small  auxiliary  pump  dis- 
charges it  into  the  soo-gallon  supply 
tank  above  the  water  line.  The  aux- 
iliary pump  is  also  available  for 
pumping  at  high  pressure  into  the  hy- 
draulic main.  By  using  three  parts 
of  water  and  one  piairt  of  glycerine 
for  the  pressure  fluid  freezing  is  pre- 
vented and  the  consequent  bursting 
of  pipes  while  it  also  acts  as  lubricant 
to  the  bearing  surfaces  and  a  preser- 
vative to  the  packings,  leathers  and 
joints. 

In  the  event  of.  an  accident  to  the 
mechanism  of  the  system,  all  of  the 
doors  close  automatically.  The  hy- 
draulic cylinder  drives  the  door  shaft 
by  means  of  powerful  spur  gear, 
bevel  wheels  being  used  in  connection 
with  a  hand  gear  on  the  upper  plat- 
form. The  handle  with  quadrant  is 
duplicated  on  the  other  side  of  the 
bulkhead  and  operates  the  controll- 
ing valve  on  the  upper  platform  by 
steel  wire  cords. 

At  the  present  time  the  motive 
power  which  might  be  employed  for 
opening  and  closing  the  bulkhead  and 
other  doors  on  ships  includes  steam, 
electricity,  compressed  air  and  hy- 
draulics. Many  engineers  hold  that 
steam  power  should  not  be  employed 
for  closing  bulkhead  doors  on  account 
of  the  danger  of  scalding,  while  oth- 
ers claim  that  electricity  should  not  be 
employed  on  account  of  damage  to 
wires,  interruption  of  current  by  melt- 
ing of  fuses  and  for  economical  rea- 
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sons.  Those  engineers  favoring  hy- 
draulic methods  claim  the  compressed 
air  pumps  are  more  expensive,  while 
hydraulic  power  is  more  reliable,  is 
cheaper,  safer  and  more  advantageous 
than  any  other  whi^h  can  be  used.  It 
IS  interesting  to  note  an  extract  from 
the  official  Admiralty  Minute  on  the 
loss  of  H.  M.  battleship  "Victoria." 

"Before  the  collision  took  place,  a 
large  number  of  watertight  doors, 
hatches  and  ports  were  open  and  that 
owing  to  the  inrush  of  water  many 
of  these,  situated  in  the  forward  part 
of  the  ship,  could  not  afterwards  be 
closed.  Many  compartments  must 
therefore  have  been  flooded  in  addi- 
tion to  those  which  were  actually 
breached  by  the  collision." 

"The  question  remains.  What 
would  probably  have  happened  if  all 
doors,  hatches,  etc.,  had  been  closed 
in  the  'Victoria'  before  the  collision 
took  place?  Investigation  shows  that 
while  the  loss  of  buoyancy  must  in 
the  case  have  been  considerable,  yet 
making  all  due  allowance  for  prob- 
able damage,  the  ship  would  have  re- 
mained afloat,  and  under  control,  and 


able  to  make  port  under  her  own 
steam.  Her  bow  would  have  been  de- 
pressed about  to  water  level ;  her  heel 
to  starboard  would  have  been  about 
one-half  of  that  observed  before  the 
lurch  began ;  her  battery  ports  would 
have  been  several  feet  above  water, 
and  she  would  have  retained  ample 
stability." 

It  will  be  noted  from  the  above 
that  a  reliable  system  for  closing 
bulkhead  doors  had  it  been  in  suc- 
cessful operation  on  the  "Victoria," 
whether  operated  by  steam,  electricity, 
compressed  air  or  hydraulic  power, 
would  have  saved  this  English  battle- 
ship together  with  her  officers  and 
crew.  Whether  ships  may  be  ren- 
dered absolutely  unsinkable  is  a 
question  difficult  to  determine  with 
certainty,  but  there  is  every  reason  to 
believe  that  a  reliable  system  for  con- 
trolling the  doors  of  the  airtight  com- 
partments is  practically  the  only 
method  of  providing  against  the  sink- 
ing of  ships  in  case  of  collision  or 
other  accident  where  the  ship's  hull 
is  punctured. 


Mechawcal. 

Power  Traosmission  by  Belting- 

BY    CARL    H.    BEACH. 

hen      power     is       gen-      strips    of    leather    riveted,  glued 
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Werated  at  one  point  to 
be  used  somewhere 
else  at  a  greater  or 
less  distance  the  ques- 
tion, how  may  it  be 
transferred  with  the  greatest  economy 
and  safety,  always  arises.  Economy 
of  time,  money  and  space  and  safety 
to  life  and  property.  It  would  not  be 
wise  to  attempt  the  transmission  of 
power  over  a  distance  of  500  or  i  ,000 
feet  by  leather  belting  which  would 
not  only  be  expensive  to  install  and 
operate,  but  would  be  very  bulky. 
There  are,  however,  instances  where 
wire  ropes  have  been  used  to  trans- 
mit power  over  very  long  distances, 
as,  for  example,  cable  street  railways, 
which  were  so  common  a  few  years 
ago.  No  one  method  of  power  trans- 
mission will  meet  the  requirements 
of  all  cases,  and  in  many,  if  not  most 
instances,  no  one  method  alone  will 
accomplish  the  desired  results  so  a 
combination  of  tw^o  or  more  are  em- 
ployed. 

When  a  fixed  speed  ratio  is  not  im- 
perative some  form  of  belting  is  us- 
ually most  satisfactory.  It  is  flex- 
ible, cheap  to  install  and  keep  in  re- 
pair when  the  span  is  not  too  great 
and  the  belt  is  not  exposed  to  heat, 
moisture  or  oil. 
Leather    belting    is    composed    of 


or 

sewed  together  to  form  a  continuous 
band  of  the  required  length;  the 
width  depending  upon  the  amount  of 
power  to  be  transmitted  and  some 
other  conditions  which  will  be  dis- 
cussed further  on. 

Belting  might  be  treated  mathemat- 
ically to  obtain  the  amount  of  power 
that  it  can  reasonably  be  expected  to 
transmit,  but  the  formulae  thus  ob- 
tained are  cumbersome  and  contain 
such  unknowns: 

f — the  co-efficient  of  friction  which 
varies  from  .15  to  1.35; 

T^ — the  tension  on  the  driving 
side ; 

Tj — that  on  the  following  side, 
both  of  which  may  vary  from  little 
more  than  the  weight  of  the  belt  to 
1  »ooo  or  1 ,500  pounds  per  square  inch 
of  belt  section. 

To  obviate  the  difficulty  thus  aris- 
ing it  is  quite  customary  to  use  one 
or  another  of  the  many  empirical  for- 
mulae, a  few  of  which  together  with 
other  data  are  taken  from  Prof, 
Kent*s  Mechanical  Engineers'  Pocket 
Book/  pages  877  to  887, 

Let  d=diameter  of  pulley  in  inches ; 
rd^^circnmference ;  V=velocity  of 
belt  in  feet  per  second :  v  in  feet  per 
minute ;  a=^ng!e  of  the  arc  of  con- 
tact: 

L=length  of  the  arc  of  contact  in 
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feet; 

F=tractive  force  per  square  inch 
of  sectional  area  of  belt; 

w=width  of  belt  in  inches; 

t=belt  thickness; 

S=tractive  force  per  inch  of  width 

F 

t 

r.  p.  m.^revolutions  per  minute ; 

r.   p.   s.=revolutions  per  secondX 
r.  p.  m. 
~~6o  ~ 

The  production  of  33,000  foot- 
pounds of  work  in  a  minute  consti- 
tutes a  horse-power,  hence: 


HP=. 


Svw  SVwX60        SVw 


33000 
But  as 
wdr.p.m. 


33000 


-=.004363  d.r.p.m=- 


550 


d.  r.p.m. 


(a) 


12  X  60  "  229.2 

we  obtain  by  substitution  in  (a)  ; 
H.  P.=.ooooo7933  Sdwx  r.  p.  m. 

(b) 

When  F==275.     and  t=7-32,  S= 

60  lb.  nearly  and  formulae  (a)  gives 

V  w 
HP  = ; 


but    V  : 


550 
TT  dx  r.p.m. 

12 


.2618dXr.p.in. 


which  gives  upon  substitution 
w  d  X  r.p.m.. 


HP  =- 


2101 


(1) 


which  corresponds  to  S=33lb. 
Others  use  8=45  Ib.giving 
V  w      w  dXr.p.m. 


Again,  if  F=:i8o.  t=i-6,  S= 
30.  ;  and  we  have  by  substitution  as 
before : 


V  w 


HP  = 


w  dXr.p.m. 


r2) 


1100  4202 

A  rule  often  assumed  differs  slight- 
ly from  the  preceding,  and  is, 

V  w    wdXr.p.ni. 

HP= = ;  (.'n 

1000        .SS20 


HP: 


(4) 


733  2800 

Prof.  Kent  seems  to  favor  the  as- 
sumption that  the  transmitting  power 
of  double  belts  is  10-7  that  of  single 
belts  rather  than  that  it, is  doubled. 
The  first  assumption  applied  to  for- 
mulae (4)  gives 


HP  (Double  belts)  = 


wd  X  r.p.m. 
1960 


(*V) 


which  corresponds  to  8=64.3. 

All  formulae  given  so  far  assume 
the  arc  of  contact  to  be  180*',  but 
should  it  be  otherwise,  the  results 
given  by  the  formulae  should  be  mul- 
tiplied by  n  where  n  is  the  number 


100 
of  degrees  of  contact. 

If  the  velocity  of  the  belt  is  more 
than  3,000  feet  per  minute  the  centri- 
fugal force  becomes  so  great  that  it 
tends  to  lift  the  belt  off  of  the  pulley, 
thus  decreasing  its  tractive  power 
though  increasing  the  belt  tension. 

Mr.  A.  F.  Nagle  gives  a  formulae 
to  overcome  this  defect  (transactions 
A.  S.  M.  E.,  vol.  II,  1881,  p.  91,  tables 
published  in  1882). 

( S— .0012V2 ) 

HP  =  C  V  t  w  i  }  ; 

i  560       J 

C  =  1  — 10"" '  ^-^fa;  (See  table  I.) 

S=stress  per  square  inch  of  belt 

section;  otherwise  the  rotation  is  the 
same  as  before. 

The  results  from  Nagle's  formulae 
are  given  in  tables  II  and  III,  and  the 
various  values  of  (c)  in  table  I. 

The  horse-power  of  laced  belts  be- 
comes a  maximum  87.41  feet  per  sec- 
ond, and  the  riveted  belt  becomes  a 
maximum  at  105.4  per  second. 


THE  DRAFTSMAN. 


151 


Tables  I. 


Values  of  C. 


90'' 

DEGREES  of  CONTACT  = 

A. 

^ 

f 

lOO'' 

110** 

120^ 

130*' 

140° 

150° 

160" 

170° 

180^ 

200° 

.16 

.210 

.230 

.250 

.270 

.288 

.307 

.325 

.342 

.369 

.376 

.408 

.20 

.270 

.295 

.319 

.342 

.364 

.386 

.408 

.428 

.448 

.467 

.503 

.26 

.325 

.354 

.381 

.407 

.432 

.457 

.480 

.503 

.524 

.544 

.582 

.30 

.376 

.408 

.438 

.467 

.494 

.520 

.544 

.567 

.590 

.610 

.649 

.35 

.423 

.457 

.489 

.520 

.548 

.575 

.600 

.624 

.646 

.667 

.705 

.40 

.467 

.502 

.536 

.567 

.597 

.624 

.649 

.673 

.695 

.715 

.753 

.45 

.507 

.544 

.579 

.610 

.640 

.667 

.692 

.715 

.737 

.757 

.792 

.55 

.517 

.617 

.652 

.684 

.713 

.739 

.763 

.785 

.805 

.822 

.853 

.60 

.610 

.649 

.684 

.715 

.744 

.769 

.792 

.813 

.832 

.848 

.877 

.100 

.792 

.826 

.853 

.877 

.897 

'913 

.927 

.937 

.947 

.956 

.969 

Table  III.  Horsepower  of  Leather  Belts 
one  inch  wide, 

RIVETED  BELTS,  8=400 

Thicknes  in  inches  =t. 


V 

.^9 

i 

.250 

^2 

A 

i 
.375 

.fe 

.600 

15 

1.69 

1.94 

2.42 

2.68 

2.91 

3.39 

3.87 

20 

2.24 

2.57 

3.21 

3.42 

3.85 

4.49 

5.13 

25 

2.79 

3.19 

3.98 

4.25 

4.78 

5.57 

6.37 

30 

3.31 

3.79 

4.74 

5.05 

5.67 

6.62 

7.68 

36 

3.82 

4.37 

5.46 

5.83 

6.56 

7.65 

8.75 

40 

4.33 

4.95 

6.19 

6.60 

7.42 

8.66 

9.90 

45 

4.85 

5.49 

6.86 

7.32 

8.43 

9.70 

10.98 

50 

5.26 

6.01 

7.57 

8.02 

9.02 

10.52 

12.03 

55 

5.68 

6.50 

8.12 

8.66 

9.74 

11.36 

13.00 

60 

6.09 

6.96 

8.70 

9.28 

10.43 

12.17 

13.91 

65 

6.45 

7.37 

9.22 

9.83 

11.06 

12.90 

14.75 

70 

6.78 

7.75 

9.69 

10.33 

11.62 

13.56 

15.50 

75 

7.09 

8.11 

10.13 

10.84 

12.16 

14.18 

16.21 

90 

7.36 

8.41 

10.51 

11.21 

12.61 

14.71 

16.81 

85 

7.58 

8.66 

10.82 

11.55 

13.00 

15.16 

17.32 

90 

7.74 

8.85 

11.06 

11.80 

13.27 

15.48 

17.69 

1.00 

7.96 

9.10 

11.37 

12.13 

13.6515.92 

18.20 

In  tables  II  and  III  the  angle  (a) 
is  180®,  but  should  it  be  multiply  by 


90° 
.65 

160' 
.94 


100' 
.70 

170' 
.97 


110 
.75 

180 
1.00 


120^  130' 
.79  1  .83 

200  I 
1.05 


140^ 
.87 


150^ 
.91 


The  problem  usually  presenting  it- 
self for  solution  is  usually  not  to  find 
the  horse-power  that  a  given  belt  will 
transmit,  but  to  find  a  belt  to  transmit 
a  given  horse-power  under  some  fixed 
conditions.  This  is  easily  found  from 
any  of  the  preceding  formulae  by  solv- 
ing for  (w),  of  course  having  due  re- 
gard to  the  conditions  under  which 


Table  II.  Horsepower  of  Leather  Belts 
one  inch  wide. 

LACED  BELTS,  S=275; 

Thickness  in  inches=t. 


V 

A 

A 

.fe 

.^9 

i 
.250 

.^2 

A 

10 

.51 

.59 

.63 

.73 

.84 

1.05 

1.18 

15 

.75 

.88 

1.00 

1.16 

1.32 

1.66 

1.77 

20 

1.00 

1.17 

1.3? 

1.54 

1.75 

2.19 

2.34 

25 

1.23 

1.43 

1.61 

1.88 

2.16 

2.69 

2.86 

30 

1.47 

1.72 

1.93 

2.25 

2.68 

3.22 

3.44 

36 

1.69 

1.97 

2.22 

2.59 

2.96 

3.70 

3.95 

40 

1.90 

2.22 

2.49 

2.90 

3.32 

415 

4.44 

46 

2.09 

2.45 

2.75 

3.21 

3.67 

4.58 

4.89 

50 

2.27 

2.65 

2.98 

3.48 

3.98 

4.97 

5.30 

65 

2.44 

2.84 

3.19 

3.72 

4.26 

5.32 

5.69 

60 

2.58 

3.01 

3.38 

3.95 

4.51 

5.65 

6.02 

65 

2.71 

3.16 

3.55 

4.14 

4.74 

5.92 

6.32 

70 

2.81 

3.27 

3.68 

4.29 

4.91 

6.14 

6.54 

75 

2.89 

3.37 

3.79 

4.42 

5.05 

6.31 

6.73 

80 

2.94 

3.43 

3.86 

4.50 

5.15 

6.44 

6.86 

85 

2.97 

3.47 

3.90 

4.55 

5.20I  6.50;  6.93 

90 

2.97 

3.47 

3.90 

4.55 

5  20 

6.50 

6.93 

the  belt  is  to  operate  when  selecting 
the  particular  formulae  to  be  used.  A 
series  of  tables  like  those  above,  made 
to  include  some  of  the  most  common 
conditions  of  co-efficient  of  friction 
and  stress  per  square  inch  of  belt 
would  be  of  great  assistance  in  mak- 
ing the  computations,  as  the  width 
would  then  be: 

H.  P, 

w  = 

P- 
H.    P.=Horse-power   to   be   trans- 
mitted. 

p=Power  per  inch  as  taken  from 
the  proper  table. 
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In  erecting  machinery  the  easiest 
way  to  find  the  length  of  belt  for  two 
giytn  pulleys  is  to  run  a  tape  around 
them  and  deduct  an  inch  for  every 
ten  feet  of  length  to  allow  for  stretch. 
This,  however,  is  not  possible  for  the 
designer,  but  he  may  find  the  approx- 
imate length  by  the  following: 

L=(R+r)3j4+2l; 

R=Radius  of  large  pulley ; 

r=Radius  of  small  pulley; 

L=Length  of  belt ; 

l=Distance  between  centers; 

a=Angle  whose  sine  is  R — ^r-r-1. 


The  angle  of  contact  with  the 
smaller  pulley  is: 

iSo**— 2a; 
and  with  the  large  pulley:^ 
i8o*'+2a. 

The  best  speed  at  which  to  run  a 
belt  is  about  4,000  or  4,500  feet  per 
minute. 

The  working  tension  is  not  usually 
more  than  500  potmds  per  square  inch, 
or  about  1-3  the  ultimate  strength  of 
the  joint,  and  averages  about  275 
pounds  per  square  inch. 


The  Jamb  Nut- 


TO  aid  in  the  staying  power  of 
a  nut  on  a  bolt  or  stud  the 
screw  is  made  longer  and  a  second 
nut  put  on  and  turned  down  tight 
upon  the  first 

Some  designers  are  inclined  to  make 
this  "jamb"  nut  thinner  than  the  hold- 
ing nut  and  to  place  it  as  in  Fig.  i. 
It  is  found  that  in  screwing  down  the 
top  nut  that  the  bolt  is  practically  lift- 
ed out  of  the  lower  one  and  the  top 
one  carries  the  strain  so  that  the   nuts 


had  better  be  arranged  as  in  Fig.  2. 

To  make  a  neat  appearance,  the  top 
nut  should  be  chamfered,  and  since 


jamb  nuts  are  easily  obtained  in  this 
style  the  top  one  should  be  made  the 
same. 


Diagonals  of  a  Polygon. 


The  nnmbers  of  diagonals  that  may 
be  drawn  in  a  polygon  bear  some  re- 
lation to  the  number  of  sides.  From 
the  illustration  it   will  be  seen   that 


nine  can  be  drawn  in  a  polygon  of  six 
sides  and  we  can  see  that  in  one  of  four 
sides  only  two. 

In  an  right  sided  polygon  we  have 


twenty  seperate  diagonals  so.  it 
seems  that  the  number  does  not  stand 
any  definite  relation  to  the  number  of 
sides  but  from  Geometry  we  find  that 
the  number  of  diagonals  is 
m(n— 3) 

2 

where  n  is  the  number  of  sides. 

Then  in  the  case  of  six  sides  we  have 

6(6-3) 

=9  as  shown. 


Origin  of  the 

IN  1887  Ransom  E.  Olds  made 
the  first  practical  gasoline  auto- 
mobile runabout  known.  This  first 
wagon,  which  was  a  practical  though 
not  altogether  graceful  machine,  was 
made  possible  by  the  Olds  gasoline 
motor,  invented  by  Mr.  Olds 
in  1885.  The  idea  of  applying 
this  motor  to  mechanical  traction 
began  to  grow  in  the  inventor's 
mind»  and  two  years  later  the 
first  ''Oldsmobile"  made  its  appear- 
ance. It  was  a  tri-cycle  w^ith  wooden 
wheels  and  steel  tires  and  weighed 
about  1,300  pounds*  It  was  equipped 
with  a  single-cylinder  motor,  3  inch 
bore  by  6  inch  stroke,  hot  tube  igni- 
tion. The  gear  was  a  variable  ratchet 
transmission.  This  was  the  first 
vehicle  made  to  run  by  means  of  a 
gasoline  motor  in  America. 

With  this  machine  as  a  basis  for  ex- 
periment, the  work  of  improvement 
was  pushed  slowly  but  carefully,  until 
in  1892  tlae  second  Olds  wagon  made 
its  appearance  on  the  road.  This 
vehicle  was  a  step  forward,  having 
four  wheels  of  wood,  with  steel  tires. 
The  42-inch  driving  wheels  were 
placed  in  front  and  the  24-inch  steer- 
ing wheels  behind.  It  was  driven  by 
a  pair  of  cylinders  3  inch  bore  by  8 
inch  stroke,  hot  tube  ignition.  The 
transmission  was  a  simple  spur  pinion 
and  gear,  three  to  one  reduction,  direct 
from  the  motor-shaft  to  the  balance 
gear  on  the  rear  axle,  with  no  reverse 
movement  This  wagon  was  sold  in 
1892  to  a  London  firm  for  $400,  It 
was  shipped  to  Bombay,  and  has  never 
been  heard  from  since. 

In  1894  the  third  Olds  motor  wagon 
was  started.     It  was  the   first  to  be 


Oldsmobile. 

equipped  with  tires.  These  were  of 
solid  round  rubber,  lyi  inches  in 
diameter,  on  all  four  wheels.  The 
wheel  base  of  this  new  wagon  was  54 
inches,  the  rear  wheels  36  inches  in 
diameter,  the  front  wheels  34  inches. 
The  rear  wheels  were  driven  by  three 
separate  chains  from  sprockets  on  the 
motor-shaft  to  the  rear  axle,  the  rear 
axle  sprockets  having  spring  cushions 
interposed.  The  gear  was  three 
speeds  ahead  and  a  reverse  by  an  inter- 
mediate spur  pinion.  The  motor  was 
a  water-cooled,  single-cylinder.  434 
inch  bore  by  8  inch  stroke. 

Arrangements  were  made  to  enter 
this  wagon  in  the  Chicago  Times- 
Herald  competition  in  1895,  but  it  was 
not  ready  in  time,  and  consequently 
did  not  make  its  appearance.  When 
perfected*  however,  this  w^agon  proved 
so  satisfactory  that  the  possibilities 
for  its  success  as  a  commercial  ven- 
ture were  quite  evident.  Three  wag- 
ons of  this  type  were  made,  and  one 
of  them  was  sold  for  $900.  One  of 
them  was  used  continuously  by  Mr, 
Olrls  up  to  the  time  of  the  organiza- 
tion of  the  Olds  Motor  Vehicle  Com- 
pany in  1897,  with  a  capital  stock  of 
$50,000. 

This  company  w^as  superseded  in 
1899  by  the  present  company.  In  the 
neighborhood  of  $80,000  was  spent  in 
producing  expensive  models  of  differ- 
ent types,  most  of  which  were  really 
fine  vehicles.  Some,  however,  were 
too  expensive,  and  all  were  open  to 
one  objection  or  another,  which  made 
them  impractical  for  a  w^ide  market 
Guided  by  all  this  costly  experiment- 
ing, the  company  began  anew,  having 
by  this  time  a  definite  object  in  view. 
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vis.,  the  production  of  a  runabout  to 
weigh  about  500  pounds  and  to  sell  as 
near  to  $500  as  cost  would  permit. 
This  called  for  the  utmost  simplicity 
of    design    and    detail.    In    October, 

Drawing 

A  lever  arm  was  to  be  made  of  cast 
iron,  and  a  drawing  was  made  for  the 
pattern  shop  illustrated  by  Fig.  i. 


1900,  the  new  machine  was  produced 
and  placed  on  the  road  for  a  trial. 
With  the  exception  of  the  springs  it 
was  the  Oldsmobile  of  the  present 
day. — ''The  Automobile." 

Dimensions. 

Shortly  after  the  drawing  was  made 
it  was  decided  to  make  a  forging  in- 
stead of  a  casting. 

It  was  first  thought  that  the  same 
drawing  prepared  for  the  pattern  shop 
could  be  given  to  the  blacksmith. 

While  there  is  no  doubt  that  an  in- 
telligent blacksmith  could  have  made 
the  lever  arm  from  this  drawing,  but 
not  without  mental  arithmetic. 

As  will  be  seen  the  dimensions  as 
given  are  based  on  center  lines  which 


■•9- 


\ 


\ 


l€ 


are  preferred  by  patternmakers. 

A  blacksmith's  work  is  most  gener- 
ally in  the  rough  stage,  and  to  work 
from  center  lines  is  impractical  in 
many  cases,  this  being  one. 

Therefore  the  dimensions  were  re- 
vised as  illustrated  by  Fig.  2. 

A.  E,   ElSERt^R. 


TT 


1 


\ 


T"T 


^/«  2. 


Change  Gears. 


The  question  of  the  change  gears 
for  lathes  and  the  amount  of  time  and 
inventive  genius  that  has  been  devoted 
to  the  matter  in  the  last  few  years 
would  seem  to  render  the  subject 
one  of  considerable  interest  to  the  men 
who  design  lathes,  the  manufacturers, 
the  buyers,  and  the  men  interested  in 
the  obtaining  of  patents  upon  the  vari- 
ous devices. 

Mr.  Oscar  E.  Perrigo,  of  New 
Haven,  Conn.,  has  devoted  much  time 
and  study  to  the  subject,  and  the  re- 
sults of  his  investigation,  which  in- 
cluded the  examination  of  164  patents, 
has  been  put  up  in  book  form. 

In  "Change  Gears"  there  are  29  of 
above  list  of  patents  considered  and 


Spiral  Springs. 

The  effective  number  of  coils  is 
generally  two  less  than  apparent  num- 
ber, owing  to  flattening  of  ends.  The 
stroke  of  a  spiral  spring  is  the  effec- 
tive number  of  coils  X  compression 
or  extension  of  each  coil.  Diameter 
of  coil  should  be  about  8  times  diam- 
eter of  steel. 

Where  E=compression  or  exten- 
sion of  one  coil  in  inches,  D=diame- 
ter  of  coil  in  inches  from  center  to 
center,  d=diameter  of  round,  or  side 
of  square  steel  in  1-16  of  an  inch 
W=weight  applied  in  lbs.,  c=an  ex- 
perimental constant  taken  as  22  for 
round  steel  and  30  for  square  steel 


Work  is  progressing  rapidly  on 
Brazil's  pavilion  at  the  World's  Fair. 
It  will  be  one  of  the  largest  and  finest 
foreign  government  buildings.  It 
will  cost  $130,000. 


described,  and  their  special  features 
illustrated  and  compared  in  a  way  that 
will  prove  both  instructive  and  useful 
to  those  interested  in  this  line  of  me- 
chanical work.  It  is  printed  on  coated 
book  paper,  well  bound,  5J4  x  7^ 
in.  pages.  Price,  $1.00.  The  Derry- 
Collard  Co.,  Publishers,  257  Broadway, 
New  York. 

"Threads  and  Thread  Cutting,"  be- 
ing No.  4  of  a  series  of  practical  papers 
published  by  The  Derry-Collard  Co., 
256  Broadway,  New  York.  Price,  25c. 

It  is  a  simple  explanation  of  the 
mysteries  of  screw  cutting  by  the  vari- 
ous means  used  in  the  shop,  and  well 
worth  considering  when  information  is 
desired  on  the  above  subject. 


Alloy    or  Bearings. 

A  formulae  used  on  the  Pennsyl- 
vania Railroad  in  making  the  stand- 
ard bearings  is  as  follows : 

Lbs. 

Copper   105 

Phosphor  bronze,  new  or  scrap.     60 

Tin   9^4 

Lead    25  J4 


CRUEL  PUNISHMENT. 
A  man  who  was  caught  in  the  act 
of  committing  burglary  at  Paterson, 
N.  J.,  was  ducked  several  times  in 
clean  water  and  then  told  to  leave 
town.  It  is  reported  that  the  friction 
he  created  in  the  air  as  he  left  almost 
set  his  clothes  on  fire. 


There  are  abundant  supplies  of 
coal  in  Japan,  not  only  in  the  northern 
island,  but  also  in  the  southern  parts 
of  the  empire. 
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Architectural 

BY  SEWALD 

fT    may     be    said     th:it 

jJIT/      IT     structural  engineering  is 

MrC  ^^^^  study  of  the  skeleton 

^  U  }  of  a  building  and  treats 

only  of  the  proper  pro* 
portioning  of  the  mem- 
bers, the  stability  of  the  stnicture, 
without  regard  to  the  ornamentation. 

It  is  the  purpose  in  this  issue  to 
merely  state  the  definitions  and  terms 
in  the  simplest  language  possible,  and 
these  should  be  understood  before  go- 
ing any  further. 

Mechanics  is  that  branch  of  science 
which  treats  of  the  forces  and  effects 
upon  bodies. 

Force  is  that  which  tends  to  destroy 
or  create  motion. 

Rest  is  that  state  in  which  a  body 
lies  when  not  acted  upon  by  external 
forces. 

Motion  is  the  opposite  of  Rest. 

Equilibrium  is  that  state  in  which 
the  forces  are  acting  in  the  opposite 
directions  and  with  the  same  intensity. 

All  draftsmen  and  designers  should 
be  familiar  with  Newton's  Laws  of 
Motion,  as  it  is  by  these  laws  that  all 
principles  of  mechanics  are  carried 
out.  As  the  principles  of  mechanics 
are  used  for  determining  the  reactions 
it  is  essential  that  tlicy  should  be  thor- 
oughly undcrsloocl  before  attempting 
any  steel  designing. 

Now  let  us  consider  a  beam  about 
20  feet  long,  supported  at  both  enJs, 


Engineering. 

CHARLES. 

and  having  a  uniform  load  of  500  lbs. 
per  foot,  and  a  concentrated  load  of 
i,ocx>  lbs.  at  the  center. 

We  know  from  experience  that  the 
beam  wull  bend  to  a  certain  extent,  and 
in  doing  so  the  fibers  in  the  upper  half 
tend  to  push  together  or  compress, 
this  is  compressive  stress;  those  helowr' 
the  center  line  or  neutral  axis  tend  to 
stretch,  this  is  tensile  stress,  A^  the 
points  of  the  support  there  is  an^^^her' 
stress,  shearing  stress,  caused  bv  the 
beam  tending  to  shear  or  slip  c^'^wn 
between  tJie  supports. 

The  dividing  line  between  the  »en- 
sile  and  compressive  stresses  is  krown 
as  the  neutral  line  and  lies  in  th^  neu- 
tral plane,  and  this  lies  in  the  center  of 
gravity  of  the  beam.  The  center  of 
gravity  of  a  body  is  the  point  from 
\vhich,  if  the  body  be  suspended,  it 
would  be  in  equilibrium. 

Now%  again  referring  to  the  same 
beam,  we  notice  there  is  a  certain  de- 
HectioH  which  is  in  proportion  to  the 
load  and  the  manner  in  which  it  is 
loaded.  Should  the  load  be  removed 
the  beam  will  tend  to  assume  its  nat- 
ural shape,  if  the  elastic  limit  has  not 
been  exceeded,  and  if  it  has  and  the 
beam  does  not  return  to  its  original 
shape  upon  the  removal  of  tlie  load, 
it  is  then  said  to  have  taken  a  perma- 
nent set.  Consequently  the  elastic  lim- 
it is  the  stress  just  great  enough  to 
produce     the    least  permanent.     It  is 
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usual  in  practice  to  try  beams  for  de- 
flection when  they  are  to  support  very 
great  loads,  as  this  is  of  very  great  im- 
portance. 

Suppose  upon  the  removal  of  the 
load  it  is  found  that  the  beam  in  ques- 
tion had  stretched  or  elongated  and 
that  it  does  not  return  to  its  original 
shape  or  length,  then  it  is  said  to  be 
strained  beyond  the  elastic  limit.  This 
is  called  the  modulus  of  elasticity  and 
is  the  ratio  of  unit  stress  to  the  unit 
strain  for  loads  within  the  elastic  limit. 

When  a  body  is  stretched  or  short- 
ened it  is  said  to  have  been  subjected 
to  a  strain  and  the  unit  strain  is  the 
strain  per  unit  of  length. 

E 
S=— 
I. 
S=unit  strain. 

L=length  in  inches  of  the  body. 

E=:elongation  in  inches. 

The  intensity  of  stress  is  the  stress 
per  unit  of  area  and  may  be  found  by 
the  following: 

S=unit  stress  per  sq.  in.  in  pounds. 

P=Total  stress  in  pounds. 

A=Area  of  section  in  inches. 
P 

A 
The  ultimate  strength  of  a  piece  of 
timber  or  member  of  a  frame  is  that 
strength  which  is  just  sufficient  to 
SIX  —  Draftsman  O'donnell  17 
break  it.  In  building  it  is  not  prac- 
tical to  allow  a  beam  or  column  to 
carry  its  full  load,  because  unforeseen 
loads  may  be  imposed  upon  the  struc- 
ture which  have  not  been  allowed  for, 
hence,  a  factor  of  safety  is  used,  and  is 
the  ratio  of  the  ultimate  strength  to 
the  load  it  is  required  to  carry.  This 
number  varies  with  the  kind  of  mate- 


rial and  the  precautions  to  be  taken. 
Usually  the  following  are  used :  Steel, 
3  to  4 ;  Wood,  4  to  5 ;  Cast  Iron,  5  to 
10;  Stone,  from  10  up,  according  to 
quality.  A  column  required  to  sup- 
port 100,000  pounds  will  not  break 
until  300,000  pounds  is  imposed  upon 
it  if  the  factor  of  safety  is  3. 

The  modulus  of  rupture  is  a  con- 
stant used  for  determining  the  strength 
of  beams,  and  varies  as  the  strength  of 
the  material,  as  in  steel  60,000  and 
2,000  in  stone  of  coarse  texture. 

The  moment  of  inertia  is  another  ex- 
pression used  to  a  very  great  extent  in 
steel  .work,  and  depends  upon  the  dis- 
tribution of  the  body  or  on  the  surface 
with  respect  to  a  given  axis.  The 
formulae  for  obtaining  the  same  is  as 
follows : 

I>=I+ar2 

I=moment  of  Inertia  sought. 

I=moment  of  Inertia  with  respect 
to  a  given  axis  (found  in  tables  of 
rolled  sections). 

a=area  of  figures. 

rs=^di stance  from  center  of  gravity 
to  axis  required. 

The  foregoing  is  often  used  in  con- 
nection with  another,  the  radius  of 
gyration,  and  is  equal  to  the  square 
root  of  the  moment  of  inertia  divided 
by  the  area. 

I 
R=— 
A 

R=radius  of  gyration. 

I=moment  of  inertia. 

A=area  of  figure. 

This  is  often  made  to  read, 

in  which  form  it  usually  appears  in  the 
column  and  other  formulae. 

Next  issue  Reactions  and  I  Beams. 


Organization  of  Twin  City  Architectural  Club, 


STEPS  have  been  taken  by  the 
architectural  draughtsmen  of  the 
Twin  Cities  to  perfect  an  organization. 
Preliminary  action  was  taken .  a  few 
days  ago  and  the  organization  will  be 
perfected  within  the  next  two  weeks. 
The  association  is  to  be  known  as  the 
Twin  City  Architectural  Qub,  and  is 
to  be  for  the  study  of  architecture,  and 
all  matters  pertaining  to  the  allied  arts 
and  crafts. 

The  organization  is  to  admit  as  ac- 
tive members  only  the  architectural 
draughtsmen  of  the  Twin  Cities.  The 
architects  of  the  two  cities  have  been 
invited  to  join  as  honorary  members 
and  the  members  of  the  different  crafts 
employed  on  the  finer  parts  of  a  build- 
ing and  known  in  architectural  par- 
lance as  "material  men"  have  been 
asked  to  come  in  as  associate  members. 

The  object  of  the  organization  is  lo 
promote  and  advance  the  science  of 
draughting.  It  is  claimed  that  the  or- 
dinary draughtsman  working  under  an 
architect  has  little  chance  to  show  any 
originality  and  artistic  talent  that  he 
may  have.  His  work,  it  is  maintained, 
is  done  according  to  the  ideas  and 
plans  of  another. 

.\XNUAL  COMPKTITIOX. 

In  order  that  each  moniber  may 
have  to  show  and  develop  talent,  the 
club  will  hold  fmir  competitions  a 
year.  The  subjects  and  the  rules  to 
govern  the  contest  will  he  arranged  by 
a  committee. 

There  will  be  three  architects  se- 
lected to  act  as  j^overninj;-  hoard,  who 
will  pronounce  on  the  merit  of  the 
sketches  submitted.      There  have  bee'i 


draughtsmen's  clubs  in  St.  Paul  and 
Minneapolis  for  sketching,  but  it  was 
found  that  not  enough  members  of  the 
craft  in  one  city  alone  could  be  secured 
to  c^irry  such  an  organization  through 
successfully,  so  it  was  decided  to  have 
the  two  cities  join. 

The  club  will,  from  time  to  time,  ask 
prominent  architects  to  address  the 
members  on  topics  of  interest  to  them. 
Engineers  and  other  persons  engaged 
in  the  construction  of  buildings  will 
also  be  asked  to  address  the  club  on 
subjects  concerning  the  actual  con- 
struction of  a  building. 

SKETCHING    TOURS. 

The  club  will  go  on  sketching  tours 
throughout  the  two  cities  and  State  in 
the  summer.  Factories,  mills  and 
foundries  will  be  visited  and  sketches 
made.  Buildings  in  process  of  con- 
struction will  be  inspected  and  sketches 
made.  These  trips  are  designed  to 
give  the  average  architectural 
draughtsman  a  practical  as  well  as 
theoretical  knowledge  of  the  construc- 
tion of  a  building. 

The  next  meeting  of  the  club  will  be 
held  in  Minneapolis,  February  19, 
when  some  one  will  be  selected  to  lec- 
ture to  the  club  on  "Stained  Glass," 
the  lecture  to  be  illustrated  by  lantern 
slides. 

The  following  officers  have  been  se- 
lected :  President,  Hal  Eads ;  first  vice 
president,  George  H.  Blewitt,  St. 
Paul:  second  vice  president,  Albert 
\'an  Dyke,  Minneapolis;  secretary,  C. 
R.  Chapman,  Minneapolis;  treasurer, 
John  H.  Wheeler,  St.  Paul;  executive 
coinmitiee.  F.  G.  Corser,  Minneapolis, 
and  Thomas  A.  Cresswell,  St.  Paul. 
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s  an  I  beam  is  very  com- 
monly used  for  structur 
al  purpose,  it  is  quite 
essential  we  should  be 
able  to  determine  the 
proper  size  under  cer- 
tain given  conditions. 

The  reactions  being  determined  by 
the  laws  of  the  lever,  it  is  necessary 
to  understand  their  principles. 

Figure  I  shows  a  simple  lever 
which  is  in  equilibrium  and  in  which 


the  greater  distance  from  the  fulcrum 
to  point  of  application  of  load,  and  1 
the  lesser  distance  from  fulcrum  to 
the  point  of  application  of  the  load. 
A  moment  is  the  length  through 
some  given  axis,  as  in  the  lever;  the 
fulcrum,  multiplied  by  the  weight  and 
expressed  in  inch-pounds  foot-pounds 
or  ton-pounds,  depending  upon  the 
unit  of  length  decided  upon.  In  the 
case  of  I  beams  it  is  best  to  use  inch- 
pounds. 
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case,  as  in  all  other  cases,  the  force 
on  one  side  multiplied  by  the  length 
of  the  power  arm  is  equal  to  the  force 
on  the  other  side  multiplied  by  the 
length  of  the  weight  arm,  hence  the 
moments  are  equal  and 
Lw=Wl. 
In  this  equation  W  equals  the  larg- 
er  weight  w,   the  smaller   weight  L 


Suppose  we  consider  a  lever  loaded 
Insert  Fig.  II. 

The  moments  respect  to  the  ful- 
crum F  are 

liWi^ljWj-flaWa+l.W^, 

and  when  so  loaded  both  sides  must 
balance. 

Now  as  applied  to  a  beam,  which 
may  be  any  one  of  the  following:  a 
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fixed  beam,  or  one  in  which  both  ends 
are  securely  held,  a  cantilever  beam, 
or  one  in  which  one  or  both  ends  ov- 
erhang the  support,  a  continuous 
beam,  or  one  which  rests  upon  two 
or  more  supports,  or  a  simple  beam, 
or  one  supported  at  both  ends,  the 
last  named  being  the  one  herein  con- 
sidered. 

When  a  beam  is  supported  at  both 
ends  there  must  be  an  upward  pres- 
sure at  the  supports  in  order  to  bal- 
ance the  forces  acting  in  a  downward 
direction,  and  these  upward  forces  are 
called  reactions.  In  all  cases  the  sum 
of  the  loads  upon  a  beam  must  equal 
the  reactions,  and  in  any  beam  uni- 
formly loaded  the  reaction  at  each 
support  is  equal  to  one-half  of  the 
load. 

Throughout  the  entire  beam  there 
is  a  tendency  of  tJiC  fibers  to  shear  or 
cut;  this  is  greatest  at  the  point  of 
supports  and  decreases  toward  the 
center.  Supose  we  call  the  shear  at 
the  right  reaction  or  support  positive 
and  that  at  the  left  negative;  then  it 
follows  there  is  some  point  between 
at  which  the  shear  is  zero;  this  is 
called  the  point  at  which  the  shear 
sign  changes.  The  shear  at  any  point 
on  a  beam  may  be  found  by  subtract- 
ing from^  the  reactions,  each  succeed- 
ing load  to  the  point  considered.  This 
is  very  necessary  to  know,  as  when 
a  beam  is  not  symmetrically  loaded 
the  point  of  change  of  shear  sign 
must  be  found  before  the  bending  mo- 
ment can  be  found,  and  the  size  of  the 
beam  determined.  This  will  be  more 
fully  treated  in  a  later  issue. 

In  all  beams  there  is  more  or  less 
tendency  to  bend,  and  if  the  beam  is 


uniformly  loaded  is  greatest  at  the 
center  of  the  beam,  and  if  not  so 
loaded  the  greatest  bending  moment 
is  under  the  greatest  load.  The  bend- 
ing moment  at  the  supports  is  zero, 
and  increases  as  the  tendency  to  shear 
decreases.  In  determining  the  size  of 
I  beams  they  are  generally  tested  for 
bending  stresses  only.  In  the  table 
given  the  different  methods  of  load- 
ing are  given. 

Now  let  us  consider  the  following 
proWem:  An  I  beam  is  to  span  an 
opening  of  30  feet  and  carries  a  load 
of  500  pounds  per  running  foot.  Al- 
low 3  for  a  safety  factor  and  60,000 
pounds  for  modulus  of  rupture  of 
steel.    Determine  the  size  of  the  beam. 

As  the  beam  is  uniformly  loaded, 
each  reaction  will  equal  one-half  the 
load,  or  7,500  foot-pounds,  or  the  two 
will  equal  15,000  foot-pounds. 

By  formulae  I 

Bending  moment=W  (weight  of 
load)   XL  (length  of  span). 

This  equals  56,250  foot-pounds,  or, 
multiplying  by  12,  675,000  inch- 
pounds.  Using  a  factor  of  safety  3 
and  the  modulus  of  rupture  of  steel 
being  60,000  pounds,  60,000=20,000 
pounds. 

Then  675,000=33.75,  or  the  sec- 
tion modulus  of  the  beam  required. 

Now,  looking  down  the  table  under 
the  head  of  "Section  Modulus,"  we 
find  that  a  12-inch  beam  weighing 
30.6  pounds  per  foot  has  a  modulus 
of  section  of  34.66,  hence  this  is  the 
nearest  to  the  size  and  being  on  the 
safe  side  should  be  used. 

The  deflection  may  be  determined 
by  applying  the  formulae  opposite  the 
manner   of    loading,    and    using   the 
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moment  of  inertia  given  in  the  table. 
Allow  29,000,000  for  the  value  of  E, 
the  modulus  of  elasticity. 

In  determining  the  size  of  I  beams 
the  following  course  should  be  pur- 
sued: Determine  the  reactions  if  not 
uniformly  loaded;  if  it  is,  find  bend- 
ing moment  by  proper  formulae  and 
reduce  to  inch-pounds  by  multiplying 
by  12.  Then  divide  the  modulus  of 
rupture  of  steel,  usually  taken  at  60,- 
000  pounds,  by  the  factor  of  safety. 
Divide  the  bending  moment  by  the 
last  result,  and  this  result  will  be  the 
section  modulus  of  the  beam  required. 
Looking  in  the  table  under  "Modu- 
lus of  Section"  may  be  found  a  num- 
ber equal  to  or  near  the  one  obtained. 
At  the  left  of  the  table  will  be  the  size 
of  the  beam  to  use. 
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Rivets  in  Steel  Work. 

C.    J.   TILDEN. 


IN  dealing  with  the  question  of 
rivets  in  structural  steel  work 
the  writer  does  not  pretend,  in  what 
follows,  to  make  anything  like  an  ex- 
haustive investigation  of  the  subject. 
The  intention  is  merely  to  note  brief- 
ly some  of  the  diflferences  between 
theoretical  and  actual  conditions, 
which  have  been  noticed  in  an  expe- 
rience of  some  years  in  shop  and 
drafting-room,  and  to  suggest,  if  pos- 
sible, a  means  of  comparison,  in  this 
particular  instance,  between  theory 
and  practice. 

A  theoretically  perfect  rivet  should 
fill  the  hole  completely,  be  of  homo- 
geneous material  throughout  and  have 
two  well-formed  heads.  The  strength 
of  a  riveted  joint  depends,  theoreti- 
cally, on  but  two  considerations :  first, 
the  shearing  strength  of  the  rivet  ma- 
terial, usually  soft  steel ;  and,  second, 
the  number  of  rivets  used.  When 
comparatively  thin  plates  are  joined 
by  rivets  of  large  diameter,  it  may 
happen  that  the  resistance  of  the  met- 
al to  crushing  is  less  than  the  shear- 
ing strength  of  one  rivet;  in  which 
case  the  crushing  or  "bearing"  value 
of  the  metal  determines  the  value  to 
be  given  to  each  rivet  in  calculating 
the  strength  of  the  joint.  The  ques- 
tion then  arises,  with  what  degree  of 
safety  may  the  designing  engineer  ac- 
cept   these    theoretical    assumptions, 


and  how  are  they  borne  out  by  the 
conditions  which  occur  in  shop  prac- 
tice? 
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In  the  first  place,  the  material  of 
a  rivet  is  not  homogeneous.  In  a  large 
majority  of  cases  it  is  probable  that 
test  pieces  taken  from  diflFerent  parts 
of  a  rivet  after  driving,  assuming 
that  such  small  pieces  could  be  prop- 
erly tested,  would  show  widely  dif- 
ferent characteristics,  and  these  to- 
tally different  from  similar  tests  of 
the  same  rivet  before  driving.  A  very 
good  idea  of  the  great  difference  in 
quality  of  rivet  material  after  driving 
may  be  gained  by  watching  for  a  few 
hours  a  shop  gang  engaged  in  cutting  - 
out  rivets  which  have  been  condemned 
by  the  inspector.  Sometimes  the  metal 
is  hard,  tough  and  fibrous ;  then  again 
nearly  as  soft,  to  all  appearances,  as 
lead  or  pewter;  and  occasionally  the 
rivet  head  will  fly  off  at  the  first  blow 
of  the  hammer,  apparently  almost  as 
hard  and  brittle  as  glass. 

A   second,  noteworthy   discrepancy 
in  the  design  of  riveted  joints  is  the 
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failure  to  take  account  of  the  action 
of  the  rivet  heads  in  bringing  the  two 
or  more  surfaces  into  very  close  con- 
tact, so  that  a  large  amount  of  fric- 
tion is  developed.  It  is  quite  possible 
that  this  friction  may  amount  to  more 
than  the  shearing  strength  of  the  riv- 
et. In  any  event,  it  is  a  very  impor- 
tant factor  in  the  strength  of  a  riv- 
eted joint. 

In  the  diagram,  Fig.  i,  are  shown 
some  of  the  more  frequent  imperfec- 
tions in  rivet  work,  resulting  from 
carelessness  of  the  workmen.  At  a, 
for  comparison,  is  sketched  a  perfect- 
ly driven  rivet.  The  original  form 
is  shown  dotted,  the  "shank"  being 
I -16  or  3-32  of  an  inch  less  in  diam- 
eter than  the  hole  which  it  is  to  fill, 
and  enough  longer  than  the  "grip," 
or  length  between  heads,  to  allow  the 
formation  of  the  new  head,  and  the 
squeezing  out  of  the  rivet  material 
sufficiently  to  fill  the  hole  completely. 
Both  heads  should  be  concentric  with 
the  shank,  and  the  rivet  should  be  per- 
fectly tight,  giving  a  clear  sharp  ring 
when  struck  with  a  light  hammer. 

At  b  is  shown  a  loose  rivet  which 
has  been  "caulked"  with  a  cold-chisel, 
to  make  it  appear  tight  under  the  in- 
spector's hammer — ^a  favorite  trick  of 
careless  riveting  gangs,  and  often 
very  difficult  to  detect;  if  suspected, 
a  close  examination  should  be  made 
of  the  head  of  the  rivet  for  signs  of 
the  caulking  tool,  especially  if  the 
rivet  has  been  generously  bespattered 
with  fresh  paint  or  tobacco  juice. 
Both  these  commodities,  always  plen- 
tiful in  the  shop,  are  favorite  means 
of  concealment  for  "scamped"  work 
of  this  character.    A  result  very  sim- 


ilar to  caulking,  but  much  harder  to 
discover,  is  sometimes  secured  by  us- 
ing the  riveting  machine,  or  "bull," 
as  it  is  familiarly  known  to  the  shop 
men,  on  the  cold  rivet.  The  movable 
cup  of  the  "bull"  is  brought  sharply 
against  the  rivet  head,  securing  some- 
what the  effect  of  a  blow,  and  this  is 
repeated  four  or  five  times  on  each 
loose  rivet.  In  general,  this  machine 
caulking  is  not  very  effective,  but  the  ' 
writer  has  known  instances  where  it 
has  been  successful.  It  is  well-nigh 
impossible  to  tell  from  the  appearance 
of  the  rivet  head  afterward  if  this 
trick  has  been  attempted.  A  very 
slight  polish  on  the  head  of  the  rivet 
is  about  all  the  evidence  that  ever  ap- 
pears, and  this  is  readily  hidden  by  a 
dab  of  grease  or  dirt,  or  the  ever- 
ready  tobacco  juice.  It  is  a  form  of 
"scamping"  that  is  seldom  resorted 
to,  however,  as  it  is  more  work  than 
caulking  with  the  cold-chisel/  and  {ar 
less  likely  to  accomplish  its  purpose. 
The  sketch  b  also  shows  the  prob- 
able result  of  heating  the  rivet  unev- 
enly.    When  the  heating  is  done  in 

an  ordi- 
nary port- 
able forge, 
fired  with 
T       J^  coke,   the 

forge- 
tender 
gets  into 
the  habit 
of  heating 
only  that  part  of  the  rivet  which  is  to 
be  u'pset  to  form  the  head,  leaving  the 
remainder  comparatively  cool.  Refer- 
ring to  Fig.  2,  for  example,  from  the 
lower  end  of  the  rivet  to,  perhaps,  the 
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point  .r,  the  metal  is  at  white  heat; 
above  that  it  cools  rapidly  until  the 
head  is  practically  **coJd,'*  often  not 
even  a  dull  red  color.  This  uneven 
heating  not  only  prevents  the  rivet 
from  upsetting  throughout  its  length, 
and  so  filling  the  hole,  but  is  apt  to 
injure  the  quality  of  the  metal  above 
the  point  jr,  owing  to  its  being  worked 
under  the  hammer  at  too  low  a  tem- 
perature. 

Careless  manipulation  of  the  rivet- 
ing-machine may  result  in  the  condi- 
tion shown  at  i\  where  the  head  is  not 
concentric  with  the  shank.  The  fault 
can  be  detected  only  by  comparison 
with  the  other  rivets  in  the  joint, 
showing  uneven  spacing  and  irregu- 
lar lines. 

The  condition  shown  at  d  results 
from  too  much  metal  in  the  shank  of 
the  rivet  before  driving,  giving  a  ''sol- 
dier-cap*' head.  The  reverse  of  this 
is  shown  at  e. 

It  must  not  be  supposed  that  these 
defects  are  the  only  ones  which  occur 
in  rivet  work ;  they  are  only  a  few  of 
the  more  frequent  errors  of  this  kind 
that  may  be  observed  in  any  shop. 
Combinations  of  two  or  more  of  the 
forms  shown  occur  not  infrequently, 
and  an  almost  endless  variety  of 
changes  may  be  nmg  on  each  one.  Of 
the  four  types,  b  and  e  should  be  con- 
demned unqucstioningly  whenever 
found,  being  not  only  bad  workman- 
ship, but  unreliable,  c  and  d  prob- 
ably develop  tlie  foil  strength  of  the 
rivet  and  may  be  allowed  to  pass  if 
strength  is  the  only  consideration ;  but 
if  the  work  is  to  be  exposed  they 
should  be  cut  out  and  replaced,  as  they 
are   sure   to  look  ragged   in  finished 


work. 

As  to  the  actual  difference  in 
strength  between  a  perfect  rivet,  as  a, 
and  any  of  the  imperfect  ones,  it  is 
impossible  to  judge  with  any  degree 
of  accuracy.  In  fact,  if  a  test  were 
made  it  is  quite  conceivable  that  a 
rivet  such  as  b,  or  even  e,  might  de- 
velop greater  strength  than  a.  About 
all  that  can  be  said  is  that  this  is  not 
likely  to  happen,  but  rather  the  re- 
verse, as  a  properly  driven  rivet  is 
more  likely  to  develop  its  full  strength 
than  one  which  is  imperfect  in  any 
way.  But  this  is  not  reducing  the 
question  to  any  scientific  basis,  and, 
irdeed,  it  cannot  be  so  reduced.  Rigid 
specifications  are  required  for  riveted 
work,  and  the  work  in  tJie  shop  is 
subjected  to  tlie  most  careful  inspec- 
tion, not  because  a  carelessly  driven 
rivet  is  less  strong,  by  any  definitely 
calculable  percentage,  than  one  which 
is  properly  driven,  for  the  simple  rca- 
.*^on  that  careful  and  accurate  work  is 
more  reliable. 

Figure  2  shows  a  form  of  rivet 
whicli  has  certain  advantages  and  dis- 
advantages over  the  ordinary  shape- 
In  this  form  the  shank  is  slightly  in- 
creased in  diameter  (exaggerated  in 
the  drawing)  for  a  distance  of  34  to 
34  of  an  inch  frnm  the  head.  Directly 
rmder  the  head,  at  the  base  of  the 
cone-like  enlargement,  the  shank  has 
the  same  diameter  as  the  hole  into 
which  the  rivet  is  to  go— that  is,  from 
i'i6  to  3-32  of  an  inch  larger  than 
the  main  part  of  the  shank.  This  is 
^n  advantage  in  the  shop,  where  the 
rivet  is  sure  to  be  uniformly  heated 
throughout  its  length,  as  it  insures 
the  complete  filling  of  the  hole  up  to 
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rivet  head.  In  the  field,  however, 
where  the  rivets  are  hkely  to  be  un- 
evenly heated,  such  a  design  would 
be  of  doubtful  advantage.  A  rivet  of 
this  shape  might  easily  appear  sound 
and  tight  tinder  the  inspector's  ham- 
mer, and  yet  have  been  very  imper- 
fectly driven. 

Structural     engineering     especially 
has  advanced  so  rapidly  that  its  fol- 


lowers have  had  little  or  no  time  to 
devote  to  its  purely  experimental 
phases.  It  would  seem  as  if  a  great 
deal  of  such  w^ork  could  be  put  into 
the  technical  schools,  with  much  pro- 
tit  alike  to  the  student  and  to  the  pro- 
fession he  seeks  to  enter. — Extract 
from  paper  in  Hansard  Engineering 
Journal  in  Ryersons  Monthly. 


A  Neat  Panel  Design, 
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Panama  Canal 

While  the  United  States  Senate  is 
pondering  over  the  diplomatic  features 
of  the  interoceanic  water  way,  the 
dredgemen  and  cranemen  meeting  in 
Chicago  have  decided  what  they  would 
charge  to  throw  aside  the  rocks  and 
sands  that  separate  the  Atlantic  from 
the  Pacific.  The  scale  adopted  by  the 
International  Brotherhood  of  Steam 
Shovel  and  Dredge  Engineers  and 
Cranemen  of  America  is  to  be  paid  in 


Diggers  Scale* 

gold.  Secondly,  they  demand  free 
board.  These  two  items  disposed  of, 
they  raise  the  rate  $50  a  month  for 
work  in  Panama. 

The  following  is  the  scale  adopted : 
Panama  Canal  (per  month),  engi 
ncers,  $300;  cranemen,  $250;  Cuba 
and  Mexico  (per  month),  engineers, 
$160;  cranemen,  $125;  United  States 
and  Canada  (per  month),  engineers, 
$125 ;  cranemen,  $90. 


nOMeoTUDY. 

Elements  of  Descriptive  Qeometry 


"■"V.  escnptive  geometry 
-I  I J  is  that  branch  of  sci- 
j  ence  which  deals  with 

»  I  the  methods  of  rep- 
resenting by  draw- 
ings of  all  geometri- 
cal magnitudes  or  objects,  and  the  so- 
lution of  problems  relating  to  these 
objects  in  space. 

The  idea  in  these  drawings  is  to 
make  them  present  to  the  eye,  situ- 
ated at  a  particular  point,  the  same 
appearance  as  would  the  object  itself, 
were  it  placed  in  the  proper  position. 
These  representations  or  drawings 
are  the  projections  of  the  object  and 
are  generally  made  on  plane  surfaces 


jections  of  an  object  on  a  vertical 
plane  (V).  We  will  take  the  straight 
line  A  for  the  object,  and  let  (a)  and 
(b)  be  points  at  the  extremities  of  the 
line.  (V)  represents  a  plane  perpen- 
dicular to  the  plane  of  this  paper. 
O,  O'  and  O"  are  different  posi- 
tions of  the  eye,  or  Points  of  Sight. 
We  see  that  for  the  finite  positions  O 
and  O'  the  projections  of  the  object 
on  (V)  are  larger  than  the  object  it- 
self, and  that  the  size  of  the  projec- 
tion varies  inversely  as  the  distance 
of  the  Point  of  Sight  from  the  verti- 
cal plane.  As  this  distance  approach- 
es infinitely  the  lines  or  rays  of  projec- 
tion through  points  (a)  and  (b)  be- 

Y 


(or  simply  planes)  called  the  planes 
of  projection,  although  they  may  be 
made  on  any  surface,  cylinder,  sphere, 
dome,  etc. 

The  point  at  which  the  eye  is  sit- 
uated is  called  the  Point  of  Sight. 
There  are  two  general  positions  for 
the  point  of  sight:  one  at  an  infinite 
(unmeasurable)  distance  and  the  oth- 
er at  a  finite  (measurable)  distance. 
Let  us  see  how  these  two  general  posi- 
tions of  the  eye  would  aflfect  the  pro- 
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In  endeavoring  to  represent  these      revolution    took    place.     Fig.  4  will 


diedral  angles  on  a  plane  surface  such 
as  drawing  paper,  it  is  necessary  to 
imagine  one  of  the  planes  of  projection 
together  with  the  projected  points  in 
V 

it 

Mr .a^ 


serve  to  explain  how  this  revolution 
affects  the  projections  of  points  taken 
in  the  different  diedral  angles,  av,  bv, 
etc.,  are  the  projections_of  points  a,  b, 


/ 


V 


i«' 
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it  revolved  into  the  other.  It  is  cus- 
tomary to  consider  the  vertical  plane 
(V)  as  revolved  into  the  horizontal 
plane  (H),  the  ground  line  or  line  of 
intersection  of  the  two  planes  still  be- 
ing present  to  indicate  the  relative  po- 
sitions of  the  two  planes  before  the 


etc,  on  the  V  plane,  ah,  bh,  etc.,  are 
the  projections  of  the  points  a,  b,  etc., 
on  the  horizontal  or  H  plane.  Here- 
after the  horizontal  plane  will  be  de- 
noted bv  H  and  the  vertical  plane  by 
V. 


Shade  Lines 

TO  make  drawings  easier  to 
read,  and  to  make  the  parts  of 
the  object  stand  out  more  clearly, 
shade  lines  are  often  used.  The  gen- 
eral principle  which  determines  what 
lines  shall  be  shade  lines  is  the  same 
as  that  which  governs  shade  lines  in 
orthographic  projection.  If,  how- 
ever, this  theoretical  principle  were 
to  be  followed  out  exactly  on  draw- 
ings of  machines  and  other  compli- 
cated objects,  it  would  involve  a  great 
deal  of  time  and  labor.  Consequently, 
most  draftsmen  place  shade  lines  on 
all  lines  which  represent  lower  and 
right-hand  edges. 


on  Drawing. 

The  contour  lines  of  cylinders, 
cones  and  other  rounded  surfaces 
should  not  be  shade  lines,  although 
some  draftsmen  shade  them.  If  the 
cylinder  is  drawn  in  cross-section, 
however,  the  edge  should  be  shaded, 
as  the  intersection  of  the  plane  and 
cylindrical  surface   is  a  sharp   edge. 

All  views  are  shaded  alike,  and 
both  are  shaded  as  though  they  were 
elevations.  The  ray  of  light  is  sup- 
posed to  come  over  the  left  shoulder 
of  the  draftsman  as  he  faces  the  pa- 
per, at  such  an  angle  that  the  projec- 
tion of  the  ray  of  light  on  the  drawing 
paper  is  in  the  direction  •©£  the  arrow 
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Figs.  I  to  8  show  some  of  the  most 
common  shapes  met  with  in  drawings, 
and  illustrate  how  the  shade  lines  are 
placed  on  each.     Fig.  i  is  an  eleva- 
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Fig.  I. 
tion,  plan,  and  side  view  of  a  rectan- 
gular prism  with  a  smaller  one  resting 
on  top  of  it.  Fig.  2  is  a  plan  and  side 
view  of  a  rectangular  prism  with  a 
rectangular  hole  through  it.     It  is  to 


big.  2. 
be  noticed  that  the  shade  lines  come 
on  the  upper  and  left-hand  sides  of 
the  hole,  since  these  lines  are  the  low- 
er and  right-hand  edges  of  the  ma- 
terial which  surrounds  the  hole. 


o. 


Fig.  3- 
Fig.  3  is  a  plan  and  side  view  of  a 
rectangular  prism  with  one  corner 
rounded,  and  with  a  cylinder  resting 
on  it  Here  the  lines  A  B  and  C  D 
are  not  shaded,  since  they  are  the 
contour  lines  of  curved  surfaces.  In 
the  plan  view,  the  lower  right-hand 


part  of  the  circle,  between  X  and  Y, 
is  shaded.  To  find  these  points  X  and 
Y,  draw  two  lines  tangent  to  the  cir- 
cle and  making  an  angle  of  45**  with 
the  T-square  line;  X  and  Y  are  the 
points  where  the  arrows  are  tangent 
to  the  circle. 

Fig.  4  is  a  plan,  elevation,  and 
cross-section  of  a  cylinder.  Here,  in 
the  plan,  the  larger  circle  is  shaded 
on  the  lower  side,  and  the  circle  which 
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Fig.  4. 
shade  begins  are  determined  as  ex- 
plained for  Fig.  3.  The  lines  M  N 
and  O  P  are  shaded,  since,  as  the  cyl- 
inder is  supposed  to  be  cut  open,  these 
lines  now  represent  sharp  edges, 
represents  the  hole  is  shaded  on  the 
upper    side.     The   points    where    the 


Fig.  5. 
Fig.  5  is  a  plan,  elevation  and  side 
view  of  a  hexagonal  prism,  with  its 
long  diameter  parallel  to  the  bottom 
of  the  paper.  Fig.  6  is  the  same,  ex- 
cept that  here  the  short  diameter  of 
the  prism  is  parallel  to  the  bottom  of 
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the  paper. 

Fig.  7  is  a  plan  and  end  view  of 
a  rectangular  block,  with  a  wide  slot 


because  of  the  shadow  of  the  pro- 
jecting lip  marked  in  the  side  view 
GH  I. 


Fig.  6. 

of  the  shape  H  I  J  K  M  L  O  N  cut 
through  it  lengthwise.  The  main 
point  to  which  attention  should  be 
called  is  that  the  line  C  D  is  shaded, 


£ 


although  the  slot  might  be  so  deep 
that  the  light  might  not  strike  in  there 


Fig.  8. 

Fig.  8  is  a  cross-section  and  end 
view  of  a  circular  cylinder  with  a 
large  hole  extending  part  way 
through  and  a  smaller  hole  extending 
the  rest  of  the  way.  The  small  circle 
in  the  end  view  is  shaded,  although 
it  is  so  far  in  that  no  light  could  strike 
it 

These  simple  figures  show  how  the 
shade  lines  are  determined,  so  that 
when  similar  forms  occur  in  machine 
drawings  the  shade  lines  are  easily 
placed. — The  Technical  World. 


The  Isometric  Circle. 

BY  A.   EDWARD  RHODES. 

FOR  a  number  of  years  I  have  been 
using  a  graphic  method  for  draw- 
ing isometric  circles,  both  in  the  draft- 
ing room  and  in  my  school  classes 
This  method,  Fig.  i,  deserves  to  be 
better  known.  It  possesses  the  ment 
of  having  fewer  construction  lines,  and 
also  of  the  ease  with  which  the  length 
of  the  major  axis  of  the  isometric  cir- 
cle may  be  made  to  equal  the  diameter 
of  a  given  inscribed  circle. 

Illustration:  Let  it  be  desired  to 
make  an  isometric  drawing  of  an  in- 
scribed circle  X  diameter. 

1st.  With  a  radius  X  draw  two  cir- 
cles touching  as  at  A. 


Draw  a  tangent  B  C,  conunon 
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to  the  two  circles. 

3d.  Draw  lines  D  at  60  degrees  to 
the  line  B  C  and  touching  (tangent  to) 
the  circles  as  at  E.  This  gives  the 
centers  E  on  the  line  B  C. 


Fig- 2. 


>-^ 


4th.  Use  F  for  centers  and  draw 
arcs  cutting  the  circles  at  E,  thus  com- 
pleting the  curve.    Suppose    the    in- 


scribed circle  to* be  2"  diameter;  then 
X — 2=.5  of  an  inch,  and  the  major 
axis  of  the  drawing  will  be  .5X4 — 2". 

From  the  above  it  will  be  seen  that  it 
is  possible  to  make  an  isometric  draw- 
ing of  any  inscribed  circle  by  using  a 
scale  of  standard  inches,  and  without 
having  recourse  to  a  specially  con- 
structed isometric  scale. 

In  regard  to  elevating  the  drafting 
board,  I  do  not  like  the  castings  advo- 
cated by  Mr.  Babbitt  in  the  January 
Draftsman,  but  would  prefer,  in  fact 
use  them  in  my  night  school,  the  wood- 
en blocks  shown  in  Fig.  2.  This  block 
costs  less  to  make,  anyone  can  make 
it,  and  it  will  not  punch  holes  in  the 
drawing  board. 


Editor  The  Draftsman. 

Dear  Sir:  If  you  will  allow  me  a 
little  space  in  your  yaluable  publica- 
tion I  will  endeavor,  for  the  benefit  of 
the  student  of  the  "Home  Study  De- 
partment" to  elucidate  the  problem 
published  in  the  December  issue,  on 
pages  301-2.  The  writer  there  says, 
referring  to  the  diagram  on  page  301, 
that  K  E  equals  C  E,  and  asks  at  the 
close  of  his  demonstration,  "Where  is 
the  error  in  the  proof?"  The  error  is 
found  in  the  assumption  that  K  E 
equals  C  E.  Now,  if  all  those  who  do 
not  know,  and  are  interested  in  know- 
ing, to  the  extent  of  constructing  a 
diagram,  according  to  the  instructions 
which  follow,  the  result  tending  to 
show  whether  the  above  assumption  is 
true  or  false,  will  be  so  plain  that  he 
who  runs  may  read.  So  get  to  work 
and  spike  down  a  piece  of  paper,  about 
the  size  of  the  page  which  contains  the 
diagram,  and  point  up  your  pencils 


good  and  sharp ;  no  ink  will  be  needed. 
First,  construct  the  square  shown  in 
the  diagram,  A  B  D  C,  and  bisect  the 
side  D  B,  in  G,  and  at  that  point  erect 
an  indefinite  perpendicular,  and  on  it 
from  point  G  set  off  G  E,  equal  to  the 
same  distance  in  the  original,  join  E  B 
and  E  D,.  also  E  C  and  E  A.  With  B 
as  center  and  A  B  as  radius,  describe 
a  circle,  the  circumference  will  pass 
through  the  points  A  and  D  if  you 
have  drawn  a  square.  On  this  circum- 
ference from  A  set  off  a  distance  equal 
to  the  arc  A  K  in  the  original,  and 
from  that  point  draw  K  E  and  K  B; 
now  letter  your  diagram  the  same  as 
that  in  the  Draftsman,  and  then  you 
can  lay  the  publication  aside.  With 
E  as  center  describe  another  circle,  this 
latter  circle  will  be  tangent  to  the  circle 
described  about  B  at  some  point  in  its 
circumference,  and  to  locate  this  point 
with  precision  you  have  only  to  pro- 
long B  E  to  cut  the  circumference. 
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The  point  of  intersection  will  be  the 
point  required;  denote  this  point  by  P, 
and  we  will  denote  the  smaller  circle  by 
D,  because  it  passes  through  that  point, 
and  the  larger  circle  by  S,  which  yon 
may  place  near  the  circumference  at 
any  convenient  point;  denote  the  point 
where  circle  D  cuts  the  line  P  E  near 
E  by  letter  N,  and  the  corresponding 
points  in  the  lines  K  E  and  A  E  by 
the  letter  ( )  and  M  respectively.  The 
two  circles  S  and  D  are  tangent  to 
each  other  in  the  point  P,  that  is  to 
say,  they  touch  each  other  in  that 
point,  and  in  that  one  point  only,  and 
every  point  in  the  circumference  of 
circle  D  except  P  is  within  the  greater 
circle  S*  Now  P  N  is  a  diameter  of 
circle  D,  for  it  passes  through  the  cen- 
ter B;  a  diameter  is  also  a  chord,  and 
it  is  the  longest  chorJ  that  can  be 
drawn  in  the  circle;  aU,o,  K  O  and  A 
M  are  chords,  in  the  sume  circle,  and 
of  all  the  chords  that  can  be  drawn 
in  any  circle,  that  which  is  the  greater 
subtends  the  greater  arc,  in  your  dia- 
gram. This  statement  is  proved  to  be 
true  by  mere  inspection,  it  is  self-evi- 
dent, for  surely  the  arc  P  D  N.  being 
a  semi-circle,  is  greater  than  are  A  D 
M,  which  is  not  a  semi-circle,  there- 
fore the  chord  K  O  is  greater  than 
A  M.  The  whole  line  P  E  is  a  secant 
of  circle  D ;  also  K  E.  A  E,  and  D  E 
are  secants  to  the  same  circle.  Now, 
what  has  been  said  of  chords  applies  to 
secants  when  drawn  from  a  common 
point  without  tlie  circle,  as  in  the  dia- 
gram, the  greater  secant  will  intercept 
the  greater  arc,  the  arc  K  D  O  is 
greater  than  arc  ADM,  therefore 
K  E  is  greater  than  A  E,  hence  they 
can  not  be  equal,  but  A  E  is  equal  to 
C  E  by  construction,  therefore  C  E  is 


not  equal  to  K  E.  Points  K  and  A  are 
both  on  the  circumference  of  circle  D. 
When  two  triangles  are  equal  and  sim- 
ilar, if  they  be  placed  one  upon  the 
other  so  that  corresponding  sides  will 
fall  together,  they  will  coincide  in  all 
their  parts,  and  this  is  a  test  of  equal- 
ity often  used  in  geometry,  but  the 
two  triangles  K  B  E  and  A  B  E  will 
admit  of  this  test,  hence  they  are  not 
similar,  therefore  not  equah  Suppose 
the  point  E  to  be  a  fixed  center,  about 
which  the  triangle  K  B  E  may  be  madcj 
to  revolve,  while  triangle  ABE  re*i 
mains  stationary,  the  side  B  E  is  com- 
mon  to  both  triangles,  and  in  this  case 
the  side  of  one  triangle  coincides  with 
the  side  of  the  other;  but  suppose  the 
point  K  to  move  towards  the  point  A 
when  the  side  K  E  coincides  with  the 
side  A  E.  the  side  of  the  triangle  K 
B  E,  which  corresponds  to  B  E,  will 
form  an  angle  with  the  corresponding 
side  of  triangle  ABE  similar  to  angle 
A  E  K,  and  by  no  arrangement  can 
all  the  sides  of  the  triangles  be  brought 
into  coincidence,  therefore,  the  two 
triangles  are  not  equal,  but  triangle 
ABE  is  equal  to  triangle  C  D  E  by 
construction,  therefore,  triangle  C  D  E 
is  not  equal  to  triangle  K  B  E.  Much 
more  that  is  interesting  and  instructive 
could  be  said  about  your  diagram,  but 
this  article  is  already  too  long. 

Florence  W. 


DURABLE  WOOD. 
One  of  the  most  durable  woods  is 
sycamore.  A  statue  made  from  it,  now 
in  the  museum  of  Gizeh,  at  Cairo,  is 
known  to  be  nearly  6,000  years  old. 
Notwithstanding  this  great  age.  it  is 
asserted  that  the  >vood  itself  is  entirely 
sound  and  natural  in  app>earance. 


Elementary  Mechanical  Drawing. 

Continued  from  March. 
PLATE  XVI  —  Promblem  1. 

To  lay  out  the  development  of  two  ameter.  The  center  line  of  the  top 
cylinders  which  intersect  each  other  at  views  is  2"  from  each  border  line  and 
an  angle  of  45  degrees.  the  base  of  the  front  view  is  734"  from 


The  vertical  cylinder  is  2"  in  diam-     the  top  border  line.    The  inclined  cyl- 
ctcr  and  the  inclined  one  is  i^"  in  di-     inder  intersects  the  vertical  one  at  a 
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point  y^'  below  its  upper  face.  Its 
length  is  determined  by  drawing  AB, 
through  A  the  intersection  of  i,  and 
the  upper  base  of  the  verti6al  cylinder. 
O  is  the  intersection  of  the  center  line 
of  the  inclined  cylinder  with  the  cen- 
ter line  of  the  top  views.  With  O  as 
a  center,  draw  a  circle  whose  diameter 
is  AB  and  lay  it  off  into  equal  arcs  as 
shown.  Now  project  the  points  so 
found  upon  AB  and  draw  the  elements 
of  the  inclined  cylinder.  The  ellipse 
which  represents  the  horizontal  pro- 
jection of  the  end  at  AB  is  found  by 
drawing  vertical  lines  through  the 
points  already  found  on  AB,  and  find- 
ing their  intersections  with  a  set  of 
horizontal  lines  drawn  through  corre- 
sponding points  on  the  circle  about  O. 

This  is  called  the  horizontal  projec- 
tion because  in  using  the  third  angle 
of  projection  the  object  is  projected  to 
the  horizontal  plane.  It  is  projected 
vertically,  but  is  not  the  vertical  pro- 
jection of  the  object. 

The  line  CD,  Fig.  2,  is  equal  to  the 
circumference  of  the  inclined  cylinder, 
and  should  be  divided  into  the  same 
number  of  parts.  CD  may  be  placed 
8"  from  the  right  border  line  and  D, 
i^"  from  the  top  border  line.  It  will 
be  seen  that  there  are  two  element 
lines  from  CD  of  the  same  length  and 
the  curve  will  be  symmetrical  on  each 
side  of  9',  FC  and  ED  being  equal  to 
AI  and  so  on  to  B'  9',  which  will  be 
equal  to  B9. 

GH  is  the  circumference  of  the  ver- 
tical cylinder  and  GJ  is  equal  to  its 
length  a  10.  H  is  j"  from  either  bor- 
der line.  Find  the  center  of  GH  and 
lay  off  a'b'  equal  to  i'2\  b'c'  equal  to 
2^3',  and  c'  d'  equal  to  3*4'  and  d*e' 
equal  to  4*5'. 


The  same  spacing  should  be  made 
no  the  right  of  a'. 

The  lengths  a'l"  will  be  equal  to  ai. 
a'9''  will  be  equal  to  a9,  b'2"  will  be 
equal  to  b2  and  b'8"  equal  to  bS  and 
so  on. 

Draw  in  the  curve  through  the 
points. 

Promblem  II. 

A  cylinder  i%"  in  diameter  inter- 
sects the  surface  of  a  sphere  which  is 
3"  in  diameter.  The  center  which  is 
3"  in  diameter.  The  center  of  the 
sphere  is  2"  from  each  of  the  border 
lines  and  the  center  line  of  the  cylinder 
is  J4"  from  that  of  the  sphere.  Let 
the  center  line  of  the  cylinder  intersect 
the  line  KL  and  draw  a  circle  equal  in 
diameter  to  that  of  the  cylinder,  or 
MN.  Let  M'N'  be  equal  to  the  cir- 
cumference of  the  cylinder  MN.  N' 
is  yi"  from  M.  A  series  of  concen- 
tric circles  are  drawn  in  around  R  cut- 
ting the  circles  about  P  in  points  i,  2, 
3>  4,  etc. 

Draw  vertical  element  lines  from 
points  I,  2,  3,  etc.,  through  the  cylin- 
der, also  draw  the  lines  up  to  points 
6,  7»  8,  9,  and  10  and  then  across  from 
these  latter  points  to  intersect  the  ele- 
ments of  the  cylinder.  This  will  give 
points  in  the  curve  of  intersection  of 
the  cylinder  and  the  sphere.  N'  O'  and 
M'  O"  will  each  be  equal  to  NO.  Also 
N'  i'  and  M'  11'  are  equal  to  RI  ap- 
proximately. 

PLATE  XVII— Problem.  1 

A  2"  pipe  passes  in  through  the- top 
of  a  peaked  roof.  To  find  the  ^hape 
of  the  curve  of  intersection  of  the  pipe 
with  the  roof. 

The  center  of  Fig.  i  is  2"  from  the 
left  border  line  and  the  center  of  Fig. 
2  is  4"  from  that  of  Fig.  i.    The  peak 
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of  the  roof  is  3^"  below  the  top  bor-     development  of  the  hole  through  the 


der  and  the  top  of  the  pipe  i^"  above 
the  peak  of  the  roof. 
To  find  the  development  of  the  pipe, 


roof.    CD  is  5"  below  the  top  border 

line  and  4 — 7  is  on  the  center  of  AB. 

The  lengths  i — C  and  i — D  are  ac 


find  the  circumference  of  the  pipe  and 
lay  it  out  on  line  AB  and  then  proceed 
as  in  the  previous  problem.  AB  is  ^" 
below  the  top  border  line.    Fig.  4  is  a 


and  ag  in  Fig.  I  and  i — ^8  and  i  — h> 
are  equal  to  ab  and  ac,  i — 9  and  i — n 
are  equal  to  ac  and  af  respective! v. 
Then  i — 2  and  i — 5  are  equal  to  hi 
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and  hi  and  i — 3  and  i — 6  equal  to  hi 
and  hm  and  i — 4  and  i — 7  equal  to  hk 
and  hn  respectively.  Project  these 
points  and  draw  in  the  curve  with  the 
aid  of  the  French  curve. 

PLATE  XVll  -  Problem  1 

A  cone  3"  in  diameter  by  3"  high  is 
pierced  by  a  pipe  ij4"  diameter  set 
^"  off  the  center  of  the  cone.  The  base 
of  the  cone  is  2"  from  the  bottom  bor- 
der line  and  the  cone  is  on  the  center 
line  of  Fig.  i. 

Extend  the  center  line  of  the  pipe  to 
line  GH  and  draw  the  circle  of  the  cyl- 
inder and  divide  it  into  an  even  num- 
ber of  parts  and  draw  concentric  cir- 
cles about  the  center  I  through  these 
parts.  From  the  intersection  with 
line  GH  draw  lines  to  o,  p,  q,  r  and  s. 
Draw  horizontal  lines  from  o,  p,  q,  r 
and  s  and  find  intersections  of  these 
with  the  elements  of  the  pipe  and 
through  these  points  draw  the  curve. 
The  development  of  the  pipe  (Fig.  6) 
is  found  by  laying  EF  off  equal  to  the 
circumference  of  the  pipe  and  by  pro- 
jecting across  from  points  in  the  curve 
of  Fig.  5. 

Problem  3. 

A  conical  pipe  rests  on  a  cylinder 
5^"  in  diameter,  the  center  of  which 
is  at  J,  y/'  from  the  border  line  and 


7^"  from  the  right  border  line.  The 
apex  of  the  cone  is  3^"  above  KL  and 
the  cone  is  4"  at  the  base  and  i"  at  the 
top  in  diameter,  KL  being  4". 

Draw  in  the  half  circle  from  K 
around  to  L  and  divide  as  shown  and 
project  to  line  KL  and  draw  in  the 
elements.  Draw  horizontal  lines  from 
the  intersection  of ^  the  elements  with 
the  cylinder  KXL  to  u,  v  and  w. 

Locate  O,  3>^"  from  the  right  bor- 
der line  and  63/2"  from  the  bottom 
border  line. 

From  O  with  a  radius  of  MN,  draw 
the  arc  at  P  and  with  MU  the  one  at 
Q,  with  MV  the  one  at  R,  with  MW 
the  one  at  S  and  with  MK  the  one  at 
T.  Then  the  arc  T  should  be  as  long 
as  the  circumference  of  the  base  KL 
and  divided  into  the  same  number  of 
parts,  in  this  case,  twelve.  The  arc  T 
,  may  be  extended  into  the  margin  of 
the  sheet,  so  to  cross  the  line  RO 
which  is  determined  by  laying  the  line 
OZ  up  near  Fig.  4  and  stepping  around 
on  arc  T  until  the  proper  number  's 
secured. 

The  elements  are  then  drawn  in  to 
the  point  O  from  these  divisions  on  arc 
T  and  the  points  for  the  curve  located 
as  shown. 


Common  Mistake  made  by  Draftsman. 


BY  J. 

T  sometimes  occurs     when     you 

may  have     a     hurry     repair  job 

which  necessitates  a  drawing  of  which 

both  pattern  and  piece     in     question 

have  to  be  made. 

In  making  the  drawing,  the  drafts- 
man has  been  very  particular  to  make 
a  neat  finished  drawing  and  has  left 


HAYS. 

out  the  principal  part,  the  dimensions. 
Take  for  instance  a  piece  of  work 
coming  in  from  a  pattern  which  has  to 
be  made  and  then  the  castings  fin- 
ished, and  as  the  piece  cannot  be  left 
in  the  shop  only  long  enough  for  a 
draftsman  to  do  the  drawing,  the 
drawing     is     made  and  the  pattern- 
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makei  is  requested  to  leave  enough  on 
for  finish,  as  this  drawing  is  also  to 
be  used  in  the  machine  shop. 

The  drawing  is  finished  and  given 
to  the  pattern-maker;  first  thing  is, 
how  long  or  how  thick  is  this  to  be? 
No  size  or  anything  is  given.  Is  this 
drawing  made  to  a  scale?  Of  course 
it  is;  then.  I  suppose  if  I  scale 
the  drawing  it  will  be  all  right.  The 
pattern-maker  makes  his  pattern  ac- 
cording to  the  drawing  scale,  then  it  is 
up  to  the  machinist.  He  is  supposed 
to  make  it  exactly  the  size.  Where 
will  he  get  his  size  from?  Guess  at 
it,  and  nine  times  out  of  ten  he  wil' 
get  it  too  small.  He  cannot  measurr 
the  old  piece,  for  that  has  been  pui 
back  in  the  machine.  The  piece  is  fin- 
ished as  nearly  as  possible  according 
to  the  directions  given  by  the  drafts- 
man, and  sent  to  the  party  ordering 
it.  He  is  the  one  to  find  the  mistakes 
and  returns  it  to  be  made  good.     It 


is  not  his  fault  that  it  is  made  too 
small,  and  the  consequence  is,  it  will 
have  to  be  made  over  again,  and  may- 
be the  pattern  also,  gratis.  Where 
does  the  boss  come  in?  All  his  profit 
and  more,  too,  gone,  and  whose  fault 
was  it?  All  on  account  of  not  putting 
in  the  proper  dimensions. 

A  draftsman  cannot  be  too  partic- 
plar  in  being  sure  he  has  put  in  all  the 
proper  dimensions,  and  also  enough 
different  views  to  enable  the  workman 
to  tell  exactly  what  is  wanted.  Never 
mind  putting  on  an  extra  lot  of  time 
lettering  and  finishing,  for  if  the  draw- 
ing has  no  dimensions  given,  it  is  noth- 
ing more  than  a  picture,  and  no  work- 
man can  work  from  a  picture,  a  sketch 
on  the  back  of  an  envelope  with  all 
the  dimensions  on  it  is  better  than  all 
the  drawings  or  blue  prints  you  could 
mine  the  proper  size  under  certain 
make  without  dimensions  as  far  as 
working  after  it  is  concerned. 


Hydraulics  and  Law. 


The  ridiculous  position  in  which  an 
engineer  may  find  himself  by  following 
the  "friction  formulae"  is  here  repro- 
duced from  the  expert  testimony  of 
a  local  hydraulic  engineer,  who  was 
trying  to  explain  the  flow  of  water 
through  long  pipes. 

Question.  Mr.  Expert,  in  estimat- 
ing the  flow  of  water  in  long  pipes, 
how  do  you  determine  the  friction, 
or  resistance,  to  the  motion  of  the 
water,  caused  by  the  interior  walls  of 
the  pipe? 

Answer.  By  the  diameter,  length, 
internal  condition  and  curves  of  the 
pipe,  together  with  the  hydraulic  head. 


Ques.  Then  the  logger  the  pipe, 
the  smaller  the  discharge,  and  the 
slower  the  motion? 

Ans.     Yes,  sir. 

Ques.  Should  the  pipe  be  long 
enough  the  friction  would  overcome 
the  head  and  the  flow  would  cease? 

Ans.     Yes,  sir. 

Ques.  Then,  if  the  water  came  to 
a  rest,  the  resistance  caused  by  the 
friction  would  also  cease,  would  it 
not? 

Ans.    Yes,  sir. 

Ques.  Would  not  the  water  start 
up  again  at   full  velocity? 
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Our    Supplement* 

While  the  supplements  we  issue 
each  month  are  some  additional  trou- 
ble to  us  in  preparing  and  inserting, 
it  is  believed  that  they  are  of  such  na- 
ture as  to  warrant  a  welcome  by  most 
ever)^  draftsman. 

Some  of  the  supplements  to  the  fu- 
ture issues  will  be  on  standard  ma- 
chine  and  set  screws^  railing  bases,  rail 
and  I  beam  washers. 


The  Dhaftsman  has  received  sev- 
eral letters  with  money  for  subscrip- 
tions with  no  address  in  the  letter. 

Always  be  careful  of  this  part  w^hen 
you  write  a  letter;  it  will  save  time 
and  money  often,  besides  the  incon- 
veniences arising  from  the  delays 
caused.  Remember  the  address :  if  it 
is  there  and  not  the  name,  we  can 
reach  vou. 


About  Draftsmen, 

Whatever  may  be  said  against 
trusts,  one  thing  noticeable  is  they  al- 
ways increase  the  number,  the  pay, 
and  raise  the  standard  of  draftsmen 
at  the  plants  retained  in  operation.  If 
draftsmen  arc  an  "expensive  luxury/' 
they  are  the  first  men  around  the  shop 
to  go  when  business  "lets  up/'  for 
they  are  easy  to  get,  thanks  to  the 
correspondence  schools.  Why  should 
combinations  have  their  chiefs  hunt 
four  to  six  weeks  for  one  man  to  take 
the  place  of  someone  who  has 
dropped  out  because  a  man  does  nnt 


count  in  a  trust  plant  ?  Yes,  the  trust 
gets  the  credit  with  doing  smaller 
things  to  increase  profits,  than  any 
independent  company  would  think  of 
doing. 


It  isn't  what  you  do  that  will  hold 
you  a  position  in  so  many  plants,  but 
the  way  you  do  it.  Don't  wonder 
why  the  last  man  into  the  room  is  re* 
tained  after  yourself  and  others  are 
let  go  that  the  salary  list  in  the  en- 
gineering department  be  made  in 
keeping  with  the  amount  of  business 
done.  Doubtless  your  assertion  that 
results  count  may  be  true,  but  how^  did 
you  create  those  results — like  the  old 
woman  that  kept  the  hotel  in  Indiana? 
The   Difference. 

The  difference  between  salary  and 
wages  is  precisely  the  difference  be- 
tween accepting  a  position  and  getting 
a  job. — Detroit  Free  Press. 


I 


Head  draftsman  L.  D.  Rosenbaucr, 
of  The  Wolf  Co.,  is  home  from  a  bus- 
iness trip  to  Richmond,  Va. — Cham- 
hersburg  (Pa.)  Repository, 


Oscar  F.  Mead,  of  Detroit,  has  been 
appointed  a  draftsman  in  the  United 
States  patent  office  at  $i,ooo  per  an- 
num. 


There  is  a  great  demand  at  the 
present  time  for  brick  making  ma- 
chinery in  Cape  Colony.  Natal,  Or- 
ange river  colony  and  the  Transvaal 


The  Oldness  of  Things. 


When  one  stops  to  think  of  the  nu- 
merous technical  articles  that  are  pub- 
lished now  and  the  difficulty  in  ob- 
taining entirely  new  matter  so  that 
the  old  readers  may  not  say  "Oh,  that 
is  old ;  I  knew  that  twenty  years  ago," 
we  wonder  what  will  be  next. 

There  are  always  experimenters 
like  Hewitt,  Currie  and  others  that 
are  bringing  out  some  new  things  to 
talk  about  that  all  our  matter  is  not 
old,  yet  that  which  is  repeated  is 
clothed  in  a  new  style  and  appears 
new  to  many. 

A  good  thing  should  never  grow  old 
and  in  repeating  it  in  a  new  dress  of- 
ten an  idea  comes  to  the  reader  that 
never  appeared  that  way  before. 

What  if  some  article  does  have  an 
old  appearance,  one  must  remember 
that  there  are  more  readers  that  have 
never  seen  it  than  have. 

In  arranging  matter  for  publications 
a  writer  often  takes  up  a  subject  old 
to  him  and  sometimes  to  others,  yet 
he  could  not  well  write  on  something 
with  which  he  is  not  familiar.  Sup- 
pose he  rehash  some  article,  add  his 
views  and  a  few  sketches  to  it,  he  has 
made  it  clearer  for  someone  perhaps 
who  is  less  favored  with  a  quick  per- 
ception. 

Then,  too,  a  writer  should  not  leave 
the  reader  to  guess  too  much,  even  if 
the  matter  under  discussion  is  as  old 
as  the  hills. 

In  looking  into  many  text  books, 
we  find  formulae  plain  and  simple,  yet 
which  mystifies  many  readers  because 
some  little  explanation  is  lacking. 

For  instance,  in  some  books  on  de- 
sign where  the  formulae  have  been  de- 
rived  from  experience  and  arranged 


to  fit  most  practical  cases,  parts  of 
them  are  based  on  the  size  of  some 
body  generally  known,  say  the  diam- 
eter, but  to  it  is  added  ^,  1-16  or  05, 
as  the  case  may  be. 

Now  the  writer  thinks  that  the  read- 
er will  understand  that  you  simply 
add  these  for  looks,"  not  strength,  and 
it  is  such  an  old  thing  that  it  needs 
no  explanation. 

It  might  be  said  here  that  these  for- 
mulae are  often  more  confusing  than 
useful,  and  a  word  about  this  might 
not  be  amiss. 

Suppose  we  had  an  expression  t= 
.02d-f-.5  for  the  thickness  of  an  en- 
gine cylinder  in  which  d  is  the  diam- 
eter. Then  if  d  was  to  be  10",  we  mul- 
tiply .02  by  10,  which  gives  0.2  and 
adding  .5  makes  .7  and  call  it  inches. 
If  d  was  in  centimeters,  then  the  an- 
swer would  be  .7  centimeters. 

Not  long  ago  we  saw  a  copy  of  a 
trigonometry  that  had  in  the  text 
many  letters  of  the  Greek  alphabet, 
but  on  the  fly  leaf  of  the  book  was 
found  the  names  of  the  letters. 

Old,  yes,  old,  about  2,500  years  old, 
but  absolutely  necessary  that  it  was 
repeated  again  for  the  benefit  of  the 
reader. 

Some  of  our  text  books  have  an 
old  way  of  showing  proportions  of 
parts  in  designs  of  different  machines. 

The  object  is  proportioned  to  a  cer- 
tain unit;  we  see  a  note  that  the  unit 
is  D  or  the  unit  is  DXi.15.  meaning 
that  all  the  figures  in  the  illustration 
are  to  be  multiplied  by  the  value  for  D 
or  the  result  of  D-f  1.15,  and  if  D  be 
in  inches,  the  final  result  is  in  inches. 

So  we  find  many  old  things  not  ex- 
plained.    The    writers    arc    bubbling 
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over  with  the  subject  in  hand  that  they 
forget  that  all  minds  are  not  alike  and 
able  to  see  as  readily  as  he,  who  has 
generally  set  up  nights  to  absorb  a 
large  supply  of  that  particular  theme. 


The  old  things  are  new  to  many, 
to  a  great  many,  we  might  say,  and 
should  never  be  cast  aside  when  clear- 
ness is  desired. 


The  Thermometer  Scale. 


How  It  Happened  to  be  Divided  in 
an  Apparently  Senseless  Way. 

WHY  should  the  freezing  point 
be  marked  32  degrees  and  the 
boiling  point  212  degrees  on  the  Fah- 
renheit thermometer  scale?  Most  stu- 
dents know  that  its  inventor  divided 
the  space  between  these  points  into  180 
degrees  instead  of  the  simpler  100 
degrees  used  in  the  centigrade  sys- 
tem, but  few  understand  how  this 
number  came  to  be  chosen.  A  writer 
thus  explains  the  matter: 

The  thermometer  was  really  invent- 
ed by  Sir  Isaac  Newton.  He  started 
his  scale  with  the  heat  of  the  human 
body  and  used  as  his  instrument  a 
glass  tube  filled  with  linseed  oil.  The 
lowest  figure  on  the  scale  was  the 
freezing  point  and  the  highest  point 
boiling  water.  The  starting  point  of 
this  scale,  as  mentioned,  was  the  heat 
of  the  human  body,  which  he  called 
by  the  round  number  12,  as  the  duo- 
decimal system  was  then  in  common 
use.  He  divided  the  space  between 
the  freezing  point  and  the  temperature 
of  the  body  into  12  points,  and  stated 
that  the  boiling  point  of  water  would 
be  about  30,  as  the  temperature  must 
be  nearly  three  times  that  of  the  hu- 
man body.  , 

When  Fahrenheit  took  up  the  sub- 
ject a  few  years  later  he  used  the 
Newton  instrument,  but,  finding  the 
scale  not  fine  enough,  divided  each  de- 


gree into  two  parts,  And  so  made  the 
measure  between  the  freezing  and 
boiling  points  24  instead  of  12.  Fah- 
renheit then  discovered  he  could  ob- 
tain a  lower  degree  of  cold  than  freez- 
ing, and,  taking  a  mixture  of  ice  and 
salt  for  a  starting  point,  he  counted  24 
points  up  to  body  heat.  By  this  meas- 
urement he  obtained  8  for  the  freezing 
point  and  53  for  the  boiling  point.  His 
scale  now  read:  Zero;  freezing,  8: 
body  heat,  24.  and  boiling  water,  53. 
It  will  be  noticed  that  this  scale  is 
identically  that  of  Newton's,  only 
starting  lower  and  having  the  num- 
bers doubled, 

It  was  with  this  scale  which  Fah- 
renheit worked  for  a  long  time,  but 
finally  finding  the  temperature  divi- 
sions still  too  large,  he  divided  each 
degree  into  four  parts.  Multiplying 
the  numbers  just  given  by  four,  the 
thermometer  scale  now  in  use  results. 

The  chance  choice  of  Newton  of  the 
figure  12  to  represent  the  body  heat 
determined  the  present  thermometer 
scale,  even  as  the  yard,  feet  and  inches 
measures  originally  came  from  meas- 
ures of  parts  of  the  human  body,  and 
as  the  width  of  the  railroad  carriage 
was  determined  by  the  track,  which, 
in  turn,  was  determined  by  the  width 
between  the  cart  wheels  necessary  to 
bear  a  load  which  could  be  comfort- 
ably be  drawn  by  a  mule. — American 
Inventor. 


spurns  Flag  as  Sign  of  Liberty, 


to; 
do 


_thi 
"an 


With  the  Stars  and  Stripes  reflect- 
ing their  colors  in  his  eyes,  no  matter 
toward  which  wall  he  turned,  Wil- 
liam D.  O'Brien,  toastmaster  at  the 
banquet  of  Contractors  and  Builders 
at  the  Auditorium  hotel  refused  to 
toast  the  flag  as  an  emblem  of  liberty. 

"Why  the  emblem    of    liberty  is  a 

rce/'  he  cried,  'Svhen  men  are  shot 
down  in  the  street  because  they  are 
trying  to  earn  an  honest  living;  when 
we  are  afraid  to  assert  our  rights  for 
fear  some  labor  organization  will  op- 
pose us/* 

The  banquet  hall  was  thronged  with 
delegates  to  the  national  contractors* 
conference  and  members  of  the  con- 
tractors* council  of  Chicago,  by  whom 
the  feast  was  spread,  and,  as  Toast- 
master  0*Brien  uttered  his  opinion  of 
what  he  characterized  a  fettered  lib- 
crty,  the  big  hall  was  made  to  echo 
with  cheers  of  approbation. 

**It  is  ridiculous,**  he  declared,  ''to 
think  you  should  be  obliged  to  waste 

ur  time  discussing  your  rights  with 
alking  delegates,  business  agents 
and  labor  leaders.  You  have  your 
rights,  and  no  man  should  be  able  to 
step  in  and  dictate  to  you  and  tel!  you 


A  cotton  picker  machine  has  been 
vented  which,  it  is  claimed,  will  save 

^one-third  of  the  crop  and  the  wages 

of  twenty-eight  men. 


Last  year  5 1723  miles  of  new  steam 
^railway  track  w^re  built  in  the  United 
^Ktates.  That  was  thirty-nine  miles 
^^more  than  the  total  mileage  con- 
structed in  1902. 


where  your  rights  begin  and  end, 

"We  want  to  make  this  national  or- 
ganization so  strong  that  it  will  never 
again  be  necessary  for  us  to  confer  day 
after  day  with  labor  leaders  to  obtain 
our  rights. 

*'If  a  man  is  not  a  union  member 
and  is  loyal  to  you,  you  must  be  loyal 
to  him.  We  must  be  able  to  obtain 
liberty  in  every  sense  of  the  word,  and 
not  merely  privileges.  The  condi- 
tions are  disgraceful  which  make  it 
necessar)^  for  us  to  consult  with  our 
employes  at  every  step/* 

Contractor  William  Grace,  of  Chi- 
cago, declared  that  he  was  tired  of 
being  told  what  to  do  by  Gompers  and 
Mitchell  and  other  labor  leaders. 

Mr.  Grace  declared  that  the  rim- 
ning  of  the  United  States*  mail  cars 
without  police  protection  during  the 
recent  strike  had  made  him  think  that 
his  rights  and  the  rights  of  every  Am- 
erican citizen  were  just  as  sacred  as 
the  mail' cars. 

By  other  speakers,  all  the  troubles 
of  the  builders  were  laid  at  the  door  of 
organized  labor.  The  feeling  for  the 
"open  shop**  was  strong, — "Keith's 
Magazine.'' 


Cramps  Draftsmen  at  Dinner 

Draftsmen  employed  in  the  several 
departments  of  the  Cramp  Shipyard, 
Phila.»  Pa.,  had  their  annual  dinner 
Friday  evening  at  the  Hotel  Garrick, 
where  covers  were  laid  for  50.  Axel 
Russell  acted  as  chairman  and  the 
speakers  w^ere  J.  W.  Rhoder,  W.  C, 
Nickum  and  W.  H.  Rogers.  The  com- 
mittee in  charge  of  the  affair  consisted 
of  W.  A.  Leavitt  and  W.  K,  B,  Potts. 


A  Common   Mistake. 


OUR  bright  and  able  contempor- 
ary, "The  Draftsman,"  has  intro- 
duced a  department  for  "H(Miie 
Study,"  and  its  first  series  of  articles 
is  "A  course  in  Elementary  Mechani- 
cal Drawing,"  which  contains  many 
good  practical  hints.  But  we  were  a 
little  surprised  when  we  read  the  fol- 
lowing passage,  coming  from  such  a 
source : 

"The  T-square  should  be  used  for 
drawing  horizontal  lines  only.  Its 
head  should  always  be  placed  upon  the 
left  edge  of  the  board.  Vertical  lines 
should  be  drawn  by  the  use  of  a  tri- 
angle placed  \ipon  the  T-square  and 
not  by  means  of  the  T-square  only ;  be- 
cause the  edges  of  the  blade  of  the  T- 
square  are  often  not  at  right  angles  to 
the  head,  so  that  lines  at  right  angles 
to  each  other  will  not  result  from  the 
use  of  the  T-square  upon  all  edges  of 
the  board." 

Now  the  fact  is  that  it  does  not  make 
the  slightest  difference  whether  the 
blade  of  the  T-square  is,  or  is  not,  at 
right  angles  with  the  stock  or  head. 
The  relation  of  horizontal  and  vertical 
lines  to  each  other,  so  far  as  being  at 
right  angles  to  each  other  is  concerned 
depends  wholly  upon  the  comers  of 
the  drawing  board  and  when  the  T- 
square  is  applied  consecutively  to  the 
left  hand  and  under  edges  of  the 
drawing  board,  the  direction  of  the 
lines  then  drawn  is  governed  by  the 
lower  left-hand  corner.  If  that  be  a 
right  angle,  the  lines  will  be  at  right 
angles  to  each  other,  whether  the  T- 
square  is  a  true  square  or  not. 

The  idea  that  the  blade  of  a  T- 
square  must  be  exactly  at  right  angles 
with  the  stock  is  a  very  common  one. 


but  it  is  a  mistake  nevertheless,  as  a 
very  little  reflection  will  show  to  those 
who  have  a  slight  knowledge  of  geom- 
etry. The  subject  was  discussed  very 
fully  in  our  issue  for  June.  As  for 
using  the  T-square  for  drawing  verti- 
cal lines,  that  is  often  necessary,  and 
there  can  be  no  objection  to  doing  so 
provided  the  drawing  board  is  right. 
At  the  same  time  every  draughtsman 
knows  that  for  vertical  lines,  of  or- 
dinary length,  the  set-square  is  the 
most  convenient  tool. 

It  is  easy  to  test  the  truth  of  our 
statements  by  using  a  square  with  a 
movable  head  or  a  bevel-square,  as  it 
is  called.  Let  the  blade  of  such  a 
square  be  set  so  that  it  is  obviously  not 
at  right  angles  to  the  head  and  then 
draw  vertical  and  horizontical  lines  by 
means  of  it.  Test  these  lines  by  any 
of  the  well-known  geometrical  con- 
structions, and  if  the  corner  of  the 
drawing  board  is  a  right  angle  the 
lines  will  be  found  to  be  at  right  an- 
gles to  each  other.  This  is  the  most 
accurate  and  simple  method  of  testing 
a  drawing  board.  To  test  the  square 
itself  when  it  is  made  as  directed  both 
by  "The  Draftsman"  and  "Self- 
Education"  is  not  such  a  simple  mat- 
ter and  would  require  more  space 
than  we  can  afford  for  this  note : 

"The  Draftsman"  is  usually  so  ac- 
curate and  its  directions  are  so  judi- 
cious that  the  above  lapse  is  all  the 
more  extraordinary,  but  we  have  had 
similar  accidents  happen  to  ourselves 
over  and  over  again." 

The  above  is  quite  true  and  the 
writer  of  the  part  from  The  Drafts- 
man admits  that  that  is  not  as  well  ex- 
pressed as  it  should  have  been,  so  we 
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feel  grateful  to  the  editor  of  Self- 
Education  for  the  attention  given  it. 
So  we  will  say  "The  T-square  should 
be  used  for  drawing  horizontal  lines 
only.  Its  head  should  always  be 
placed  upon  the'  left  edge  of  the 
board.       Vertical     lines     should     be 


Promoted  Draftsman. 


Albert  J.  Stibolt  has  been  appointed 
by  Colonel  J.  L.  Lusk  to  the  position 
of  chief  draughtsman  in  the  office  of 
the  Government  Engineer's  office  in 
this  city,  succeeding  to  the  vacancy 
occasioned  by  the  death  of  Henry  P. 
Bosse.  The  promotion,  which  carries 
with  it  a  neat  increase  in  salary,  is  a 
deserved  one,  Mr.  Stibolt  having 
served  the  government  for  a  quarter 
of  a  century. — Rock  Island,  III.,  Argus. 


drawn  by  the  use  of  a  triangle  placed 
upon  the  T-square  and  not  by  means  of 
the  T-square  against  the  lower  edge  of 
the  board,  because  the  corners  of  the 
board  are  often  not  at  right  angles 
with  each  other. 


Every  man  has  two  educations — that 
which  is  given  him  and  the  other  that 
which  he  gives  himself.  Of  the  two 
kinds,  the  latter  is  by  far  the  more 
valuable.  Indeed,  all  that  is  most 
worthy  in  a  man  he  must  work  out  for 
himself.  It  is  that  that  constitutes  our 
real  and  best  nourishment.  What  we 
are  merely  taught  seldom  nourishes 
the  mind  like  that  which  we  teach  our- 
selves. 
JoHAN  Paul  Frederick  Richter, 
(Eighteenth  Century.) 


Photography  Without  a 

For  copying  small  but  elaborate 
drawings  like  Patent  Office  drawings 
there  is  probably  no  method  so  quick, 
accurate  and  cheap  as  the  following, 
says  a  writer  in  American  Machinist. 

Procure  a  photographic  dry  plate  of 
the  size  required  (8x10  is  usually 
large  enough  for  Patent  Office  draw* 
ings,  the  rest  of  the  sheet  being  taken 
up  by  margins,  title  and  signatures). 
Place  the  drawing  and  plate  in  a  print- 
ing frame,  the  drawing  with  the  back 
side  out,  so  that  the  lines  will  be  in 
contact  with  the  film  on  the  plate. 
This  must  be  done  in  a  dark  room. 
Expose  the  frame  to  dim  daylight  for 


Camera-Copying    Drawing. 

a  period  of,  say,  five  seconds  at  a  dis- 
tance of  about  10  feet  from  a  north 
window  or  one  through  which  the  sun 
is  not  shining.  Develop  with  the  fol- 
lowing : 

No.  I.  Hydrochinon  Solution. — 
(a)  Water,  13  ounces;  sulphite  soda 
crystals,  i  ounce.  (b)  Water,  2 
ounces;  sulphurous  acid,  j/i  ounce 
(not  sulphuric). 

Add  solution  (a)  to  (b)  slowly, 
then  add:  Hydrochinon,  100  grains; 
bromide  potass.,  30  grains. 

No.  2.  Alkali  Solution. — Water,  5 
ounces;  carbonate  soda  (dried),  }^ 
ounce;  carbonate  potass,     (dried),  yi 


A  beehive  coke  oven,  in  full  blast 
during  the  world's  fair,  will  be  one 
of    the    exhibits    presented  by   Ken- 


tucky. The  Blue  Grass  state  has 
6,000  square  feet  of  floor  space  in  the 
palace  of  the  mines  and  metallurgy. 


Draftsman  Named. 


Chief  Draftsman  to  Qo. 


MEN  APPOINTED  TO  POSITIONS  IN  THE 
DEPARTMENT  OF  INTERNAL  AFFAIRS. 

W.  M.  Mooie,  of  Qearfield,  and  C. 
Templeton  Ritter,  of  Allentown,  have 
been  appointed  draughtsmen  in  the  de- 
partment of  internal  affairs  and  or- 
dered to  report  for  duty  next  Monday. 
The  last  Legislature  appropriated  $20,- 
000  for  the  employment  of  additional 
draughtsmen  in  this  department,  and 
Secretary  Brown  has  appointed  eight 
altogether. 

There  are  numerous  applicants  for 
these  positions,  but  the  secretary  has 
decided  to  make  no  addition  appoint- 
ments unless  there  should  be  vacancies. 
— Harrisburg  Dispatch, 


What  he  Says. 

The  Draftsman. — Your  persistency 
in  sending  me  sample  copies  of  "The 
Draftsman"  has  finally  convinced  me 
that  it  is  a  splendid  little  publication, 
and  enclosed  you  will  find  check  for 
one  year's  subscription  to  still  help  it 
along  to  further  success. 

Very  truly  yours, 
W.  Nevin  Flickinger. 


Mr.  L.  E.  Woglemuth,  heretofore 
chief  draughtsman  of  the  Chicago,  St. 
Paul,  Minneapolis  &  Omaha,  has  been 
appointed  mechanical  engineer,  with 
office  at  Saint  Paul,  Minn.,  to  succeed 
Mr.  B.  R.  Moore,  who  has  been  ap- 
pointed assistant  superintendent  of 
motive  power  and  machinery,  with 
headquarters  at  Sioux  City,  la.,  suc- 
ceeding Mr.  F.  M.  Dean,  resigned. 


W.  G.  COREY  FOLLOWS  APPLEYARD  FROM 
CONSOUDATED's  car  DEPARTMENT. 

Following  upon  the  retirement  of 
Master  Car  Builder  W.  P.  Appleyard 
from  the  car  department  of  the  Con- 
solidated Railroad,  which  c^ce  it  is 
said  will  be  abolished,  came  the  an- 
nouncement to-day  that  Wilbur  Gra- 
ham Cory,  the  chief  draughtsman  and 
mechanical  engineer*  in  the  same  de- 
partment had  resigned. 

Mr.  Cory  is  a  well-known  resident 
of  New  Haven.  He  was  educated  at 
Washington  University,  which  he  left 
in  1888,  entering  the  service  pf  the 
Pullman  Company  at  the  St.  Louis 
shops.  He  was  with  that  concern  en- 
gaged in  his  line  of  work  until  1895, 
when  he  became  supervisor  of  draw- 
ing room  and  sleeping  car  repairs  on 
the  Consolidated  Road.  Since  1896  he 
has  been  chief  draughtsman  and  me- 
chanical engineer  on  the  road. 

He  has  many  friends  in  this  city. 
His  term  of  service  with  the  road  ends 
Saturday. 


Editor  The  Draftsman,  Cleveland,  O. : 
Dear  Sir: — ^Referring  to  your 
geometrical  problem  in  the  December 
number,  the  arc  A  K  as  shown  in  the 
figure  cuts  the  line  B  K  a  little  short  of 
where  it  should.  With  a  radius  A  B 
and  center  at  B  the  line  A  K  would  be 
longer  than  shown  and  the  lines  E  K 
and  C  E  would  not  be  equal.  Then  the 
angle  C  D  E  would  not  be  equal  to  the 
angle  B  E  K  and  the  angles  K  B  D 
and  B  D  C  would  not  be  equal. 
Yours,  etc., 

M.  C.  HURD. 


Duplex    instruments. 


The  illustration  shows  clearly  the 

dake-up  of  the  Duplex  Dra%ving:  I^i- 

Btruments  handled  by  Mr.  N,  A.  New- 


ton. 114  Central  Ave.,  Oil  City,  Pa., 

and  it  will  be  seen  that  each  instru- 
ment  has  many  good  qualities. 


r 


An  unrecorded  occurrence  of  last 
Friday  is  brought  to  light  by  the  pre- 
sentation to  B.  J.  Carnes,  draftsman 
of  the  state  land  office  today,  of  a 
leather  medal  in  the  shape  of  a  shield 
on  which  is  inscribed:  "To  B.  J, 
Carnes  for  Saving  the  Life  of  W.  H. 

ierce." 

Mr.  Pierce  is  employed  in  the  sec- 
retary of  state  s  office,  and  rooms  at 
Mr.  C-ames*  residence,  406  Pine  St,  S. 
Mr  Carnes  was  awakened  about  3 
o  clock  last  Saturday  morning  by  the 
smell  of  smoke.  Investigating,  he 
found  the  source  of  it  was  tlie  room 
in  which  Mr.  Pierce  was  sleeping.    A 

mp  which  Mr,  Pierce  was  accus- 
tomed  to  leave  burning  all  night  was 
giving  off  the  fumes  which  made  the 

d-room  look  like  the  top  story  of  the 
t  wicked  place.    The  householder 


The  compass  on  the  left  of  the  il- 
lustration is  'provided  with  a  length- 
ening bar  as  shown  on  the  right  and 
will  answer  for  quite  large  circles. 

The  second  instrument  from  the  left 
is  arranged  with  lead,  a  pen  and  two 
points  which  allow  it  being  used  as  a 
pair  of  dividers. 

The  next  one  is  simply  the  compass 
with  lead  and  pen  point  and  is  not  ar- 
ranged for  extra  bar.  The  top  in- 
strument is  what  is  commonly  called 
bow-pen  and  pencil  and  is  very  neat 
and  convenient. 

The  instruments  are  well  made  and 
highly  finished  and  are  great  time  sav- 
ers, and  are  just  what  a  rapid  drafts- 
man should  have  to  aid  him  in  his 
work. 

For  further  information  about  thes9 
instruments,  write  Mr.  Newton, 


lost  little  time  in  getting  his  roomer 
out  of  his  slumber  and  his  room.  Mr. 
Pierce  was  quite  sick  and  has  not  yet 
gotten  over  the  ill  effects  of  the  occur- 
rence. 

Everyone  in  the  land  office  has 
heard  about  Mr.  Carnes'  medal,  which 
is  cleverly  made. — Lansing  (MiV/i.) 
Republican. 

Two  city  jobs  were  handed  out  yes- 
terday. Lloyd  Moffat  is  appointed 
a  draftsman  and  Henry  Martin  is 
made  a  machinist  in  the  water  de- 
partment. — ^5"^  Louis  World, 

Erith's  Engineering  Company,  Lon- 
don, have  got  possession  of  an  auto- 
matic stoker  as  a  specialty,  and  as  it 
is  certain  to  come  largely  into  use,  it 
will  effect  that  great  improvement  in 
smoke  consumption  and  fuel  economy 
which  has  been  so  long  desired. 


Photography  without  a 
Camera. 

(Continued  from  page  183) 
ounce.  • 

To  develc^,  mix  3  cfunces  No.  i 
with  I  ounce  No.  2. 

If  the  exposure  has  been  correct 
the  development  will  proceed  slowly 
until  the  background  is  as  black  as 
ink,  the  lines  remaining  clear  white  in 
the  negative.  Fix  and  wash  as  usual. 
Brilliant  blue  prints  may  be  made 
from  these  negatives,  showing  sharp 
blue  lines  on  a  white  ground. 

W.  H.  S. 


Electric  Bolts  in  War. 


To  destroy  armies  by  lightning  is 
thought  by  Emile  Guarani,  a  French 
writer,  to  be  a  possibility.  Receiving 
a  shock  from  a  wireless  telegraph  ap- 
paratus through  an  umbrella,  he  ex- 
perimented with  a  Rihmkorff  coil, 
and  found  that  shocks  could  be  trans- 
mitted through  the  air  with  moderate 
currents.  He  concludes  that  the  en- 
ergy of  1,000  horse  power,  at  100,000 
volts,  could  be  concentrated  by  anten- 
nae so  as  to  destroy  life  at  a  distance 
of  12  miles.  The  present  difficulty, 
which  he  believes  will  be  soon  over- 
come, is  that  of  controlling  and  direct- 
ing the  electric  waves. 


I  have  taken  your  magazine  from 
the  first  number  and  find  it  one  of  the 
best  I  have  ever  seen  for  practical  ev- 
eryday "hints"  and  information  in  de- 
tail on  all  subjects  pertaining  to  the 
drafting  table. 

C.  R.  Miller,  Galion,  O. 


Personals. 

Franklin  Farrel,  Jr.,  the  son  of  a 
Connecticut  millionaire  and  a  recent 
graduate  of  Harvard,  has  entered  his 
father's  foundry  at  Derby  with  the 
purpose  of  learning  the  trade  of  a 
foundryman  in  all  its  details. 

H.  C  McCann  has  resigned  his  posi- 
tion as  draughtsman  in  the  Wisconsin 
Central  offices  to  take  up  a  course  of 
study  in  the  machinery  department. 
His  position  will  be  taken  by  Garth  G. 
Gilpin. — Commonwealth,  Fond  du 
Lac,  Wis. 

Chief  Draughtsman  Robert  D. 
Coombs,  of  the  Pennsylvania  Steel 
Company,  has  resigned  to  accept  a  po- 
sition as  assistant  bridge  engineer  of 
the  New  York,  New  Haven  &  Hart- 
ford Railroad  Company.  Mr.  Coombs' 
successor  will  be  E.  T.  Holler,  who 
was  formerly  chief  engineer  of  the 
American  Bridge  Company's  plant  at 
Pencoyd. — Philadelphia  Press. 


WINNER. 
Two  young  men  are  making  a  for- 
tune in  New  York  City  taking  con- 
tracts to  polish  tarnished  gas  fixtures. 
The  following  is  the  recipe  of  the 
metal  polish  which  the}  make  and 
use: 

Muriate  of  ammonia.  .4  drs. 

Oxalic  acid i  dr. 

Vinegar i  pt. 

Dissolve  the  oxalic  acid  first,  when 
mix  all  and  apply  with  a  soft  brush, 
having  work  clean  and  bright. 


Dear  Sir: — Your  favor  of  the  27th 
to  hand  for  which  please  accept  mv 
thanks.  I  was  much  pleased  to  note 
that  you  accepted  my  print  and 
more  so  that  you  entered  my  name  on 


THE  DRAFTSMAN. 


187 


your  subscription  list.  I  would  ask 
that  you  please  send  me  some  sam- 
ple copies  of  your  February  issue  as  I 
think  I  can  do  some  business  for  you. 
Please  start  my  subscription  with  the 
Jan.  issue. 

A  little  "kink"  com6s  to  my  mind 
in  reference  to  cleaning  a  tracing  of 
pencil  marks,  dirt,  etc.,  without  in- 
juring the  ink  in  the  least,  which  I 
think  is  not  genally  known  and  there- 
fore would  be  very  useful  to  the  read- 
ers of  "The  Draftsman." 

It  is  as  follows:  Take  a  piece  of 
cloth,  saturate  it  with  benzine  and 
wash  the  tracing.  If  you  can  make 
use  of  it,  would  be  pleased  to  have 
you  acknowledge  it. 

Anything  I  can  do  for  the  success 
of  "The  Draftsiiian,"  will  be  pleased 
to  do  it 

Thanking  you  once  more  for  past 
hvors,  I  remain. 

Sincerely  yours, 

John  Graham,  Jr. 


Dear  Sir: — Accidently  I  got  hold 
of  a  copy  of  your  "Draftsman"  and 
must  say  I  like  it  very  much  and 
would  like  to  have  you  send  same  for 
one  year  to  me  under  above  address. 
Enclosed  please  find  one  dollar. 

I  would  like  to  h^r  from  you  also 
if  you  have  single  copies  of  1902  and 
1903  yet,  and  how  much  you  charge 
for  same. 

Hoping  to  hear  from  you  soon,  I 
am.  Respectfully, 

Victor  R.  A.  Stroh,  Ch.  Dr. 


L.  H.  Ycager  and  Charles  G.  Tice 
have  returned  from  a  trip  to  Balti- 
more. 

Gaude    Mengel,    draftsman    with 


Ruhe  &  Lange,  architects,  and  Miss 
Helen  Kopp,  of  Reading,  will  be  mar- 
ried next  Wednesday  by  Rev.  Dr.  B. 
Bausman. — Allentown  (Pa.)  News. 


Chicago,  Feb.  12,  1904. 

Dear  Sirs: — Enclosed  please  find 
money  order  for  one  dollar,  for  which 
renew  my  subscription  for  one  year. 

I  have  enjoyed  reading  it  for  the 
past  year  and  have  found  it  very  use- 
ful, and  it  is  getting  better  all  the 
while. 

Wishing  you  success,  I  am. 
Sincerely, 

H.    W.    GOODENAU. 


Chicago,  Feb.   15,   1904. 
Dear  Sjir: — ^Enclosed  find  10  cents 
in  stamps  for  which  please  send  me  a 
copy  of  the  "Handy  Lumber  Tables." 
Every  one  of  the  boys  seem  to  feel 
that  "The  Draftsman"  has  no  equal. 
It  certainly  fills  a  long  felt  want. 
Wishing  you  success,  I  am, 
Yours  truly, 
,  J.  Herbert  Hopp. 


Herbert  A.  Wright,  draughtsman  at 
the  Fauber  factory,  and  Miss  Marie  T. 
Hylen,  for  the  last  eight  years  an  em- 
ploye of  the  watch  factory,  were  united 
in  marriage  December  31,  at  1468 
Halsted  street,  Chicago.  Rev.  John 
Thompson,  of  Grace  M.  E.  Church, 
performed  the  ceremony  in  the  pres- 
ence of  twenty  relatives  and  intimate 
friends.  The  bride  and  groom  are 
well  and  favorably  known  to  a  large 
number  of  Elgin  people,  who  unite  in 
extending  hearty  congratualtions.  Mr. 
and  Mrs.  Wright  will  reside  at  227 
DuPage  street. 


Books  aed  Pamphlets, 


Modern  Wiring  Diagrams  and  De- 
scriptions for  Electrical  Workers  tells 
how  to  wire  for  call  and  alarm  bells. 
For  burglar  and  fire  alanii,  How  to 
run  bells  from  dynamo  current,  Hc^w 
to  install  and  manage  batteries,  How 
to  test  batteries.  How  to  test  circuits, 
How  to  wire  for  annunciators,  for 
telegraph  and  gas  lighting.  It  tells 
how  to  locate  '"trouble"  and  "ring 
out"  circuits.  It  tells  about  meters 
and  transformers.  It  contains  30  dia- 
grams of  electric  lighting  circuits 
alone.  It  explains  dynamos  and  mo- 
tors; alternating  and  direct  current. 
It  gives  ten  diagrams  of  ground  de- 
tectors alone.  It  gives  "Compensa- 
tor"  and  Storage  Battery  installation. 
It  gives  simple  and  explicit  explana- 
tion  of  the  **  Wheats  tone  Bridge"  and 
its  uses  as  well  as  volt-meter  and  other 
testing.  It  gives  a  new  and  simple 
wiring  table  covering  all  voltages  and 
all  losses  or  distances,  etc.,  etc.  160 
pages,     over     200    illustrations,  Full 


Leather  Binding,  Round  Comer 
Red  Edges,  Pocket  Size  4x6.  Pn*ce> 
Net  $1,50.  Published  by  Frederick  J. 
Drake  &  Co.,  211-213  East  Madison 

St.,  Chicago,  III. 


Engineers  and  Surveyors. 


TABLE    BOOK. 

This  neat  leather-bound  book  con- 
tains table  of  Logarithims  of  numbers, 
Logerthimic,  Sines  and  tangents,  na- 
tional sines,  cosines,  tangents  and  co- 
tangent, traverse  table,  squares,  cubes, 
square  and  cube  roots »  circumference 
and  areas  of  circles,  etc.,  all  well  ar- 
ranged and  printed.  There  are  18 
pages,  3^x6}4  in.,  price  $1.50. 
The  book  is  published  by  the  Wm,  E. 


I 


A  greatly  enlarged  edition  of  'Tland 
Book  on  Practical  Mechanics"  has  ap- 
peared. 

This  pocket  book  manual  contains 
answers  to  tough  problems  and  ques- 
tions that  come  up  ever\'  day  in  the 
machine  shop  and  drafting  room,  and 
they  are  all  figured  out  by  simplest 
methods  in  arithmetic.    There  are  also 
to  be  found  more  practical  reference 
tables  than  are  contained  in  all  the  so-      M 
called   Mechanic  Hand   Books  bound       ■ 
together  in  one  volume.    Many  tables 
and  valuable  shop  "kinks"  are  taken 
right  from  note-books  of  the  best  me-       _ 
chanics  in  the  country.    This  book  is     H 
published  by  Charles  H.  Saunders,  216 
Purchase   St.,   Boston,   Mass.     Price, 
post-paid,    $1.00    in    cloth,    $1.25    in 
leather  with  flat. 


Stieren  Co.,  544  Smithfield  St.,  Pitts- 
burg, Pa.,  who  will  give  further  in- 
formation. 

The    catalogue    of    Federal     Blue 
Printing    Machines    show    apparatus 
for  making  blue  prints  by  very  con-  - 
venient  and  rapid  method.     Without 
the  use  of  plate  glass    in    the     front.  i 

The  Spaulding  Print  Paper  Co.,  44  ■ 
Federal  St.,  Boston,  Mass.,  as  the  ' 
main  factories. 


The  Velocity 

The  latest  wonder  of  science,  ra- 
dium, is  now  believed  in  some  quarters 
to  be  the  substance  of  which  the  sun 
is  composed.  Light  travels  at  the  rate 
of  186,000  miles  a  second.  Consider- 
ing that  the  brain  can  scarcely  grasp 
the  speed  of  a  bullet,  a  mere  650  yards 
a  second,  it. is  readily  seen  how  far  be- 
yond human  comprehension  is  such  a 
speed  as  this.  Nor  is  it  any  easier  to 
grapple  intelligently  with  the  speed  of 
the  emanations  of  radium,  some  of 
which  fly  off  at  a  velocity  of  120,000 


of  Radium. 

miles  a  second,  and  will  penetrate 
steel  and  various  other  substances  as 
easily  as  smoke  will  pass  through 
muslin.  So  powerful  are  these  rays 
that  it  would  be  as  dangerous  to  ap- 
proach radium  in  any  quantity  as  it 
is  to  go  near  gunpowder  with  a 
lighted  match.  A  man  entering  a 
chamber  containing  a  pound  of 
radium  would  have  his  eyesight  de- 
stroyed, hia  skin  burnt,  and  would 
probably  lose  his  life. 


Artificial  Building  Stone. 


Houses  of  sand,  as  substantial  as 
granite,  are  offered  by  the  new  process 
of  Mr.  L.  P.  Ford,  of  Gresford,  Eng- 
land. A  mixture  of  sand  and  quick- 
lime in  suitable  proportions  is  forced 
into  a  very  strong  steel  mold,  which  is 
placed  in  a  box,  from  which  the  air  is 
then  pumped,  when  hot  water  is  ad- 
mitted.   The  heat  and  pressure  of  the 


slacking  lime  and  steam  mold  the  ma- 
terials into  a  rock  having  60  per  cent, 
of  the  strength  of  granite.  This  build- 
ing stone,  ready  for  use  in  eight  hours, 
is  very  durable,  and  its  cost  is  low, 
bricks  by  this  process  costing  little 
more  than  half  as  much  as  the  ordi- 
nary. 


Improved  Steel  Castings. 


For  producing  steel  castings  free 
from  blow-holes,  M.  Meslan  advises 
adding  an  alloy  of  aluminum  and  cal- 


cium to  the  molten  metal.  He  has 
found  that  the  combination  of  these 
two  metals  absorbs  all  gases  present* 
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A  Handy  Triang^le.  Mr.  Austin,  a  reader,  offers  it  as 

With  an  odd  piece  of  celleloid  one  ^^^P^^  °^  ^^^^  *^°  ^e  made  from  tl 

can  make  a  very  handy  triangle  if  it  scraps  of  larger  triangles,  or    froi 
is  cut  to  the  shape  shown. 


other  material. 


A  Drawing  Title. 

A  variety  of  neat  lettering  is  shown   in   the  accompanying  illustration  of 
title  for  a  drawing. 

FLJWE  IM 

BCflLE     B  m  -     1  ft. 

—  MECHANICAL  DRiMINQ  — 

Gervtcal    Ijrvstitvte,  Gourde!. 
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ABSOLUTELY  NEWI 


VEST- 
POCKET 

©OOK 

,  PRICC 
50 


A  PERPETUAL 

VEST- POCKET 

Memorandums^ 

MA  BIQ  HIT. 
Everybody- Anybody 

CAN  USE  IT, 


Size  21  X  4),  Flexible  Russia  Lether  Covers 
filled  with  sheets. 


SEND 


NOW, 


Lettering  Name  In  (jold  Ten  Cents  Extra* 
Extra  Package  50  Sheets,  Eight  Cents. 


The  DRAFTSMAN, 

Cleveland,  Ohio. 


Mechanical  Dra^ving' 


Do  you  want  to  thoruglily  mater 
the  PRl^xIPLEs  and  Practice  of 
Drawing  and  Designing  as  re« 
quired  in  the  shops  and  draftinj^ 
rooms  of  the  Machinery,  En- 
gineering, Electrical  and 
kindred   trades?     If  so,   send  for 

fiOGBRS-    DRAWING   AND    DESIGN 

a  plain,  practical  and  complete 
self-instructor  for  home  study. 
Clearly  printed  on  superfine  pa- 
per and  handsomely  bound  in 
black  vellum  cloth,  with  full  j^old 
edges  and  with  titles  stamped  in 
gold,     1*^.00  post-paid. 

For  1^3.50  you  will  receive  this 
valuable  iKJok  and  The  Drafts- 
jnan  for  one  year. 


a06  Pusef. 


910  IflustratkNift. 


U/>e  Draftman,  Cleveland, 


iiiMllliiiiliniiiiiMiir 


vS^^rrMr. 


[>e voted  to  Dralting.  Illuitrmtlns  and 
Home  Stuily* 

PUBLISHED  MONTH  I.  Y  AT  CI.HVEI.AND,  OHIO, 

A  High  School  Drafting  Room. 

(By  E.  a.  Rhodes,) 


Fig.  I  shows  a  nuxleni  high  Schc»ol 
drafting  room  that  for  fitness  of  pur- 
pose, I  l>eleave  is  not  excelled  by 
any  similar  school.  The  room  is  22 
feet  wide  by  45  feet  long  and  15  feet 
higfh.  It  is  lighted  by  large  vviadows 
on  left  side  of  stndents.  There  are  45 
drawing  tables,  adjustable  for  height 
and  angle  and  mav  be  rntated.     Tlie 


rubbcT  tips  to  |K'nnit  their  being 
moved  witbout  nmcb  noise.  Each 
drawing  room  table  is  provided  with  a 
df awing-l>oard,  a  tee-square,  a  45''  anil 
60°  triangle,  curved  ruler,  scale,  writ- 
ing-pen, and  bottle  of  drawing-ink. 
There  are  two  sets  of  lockers,  like  the 
one  shown  at  the  rear  of  the  room  for 
holiling   sufjplies,    finished    work,   etc. 


jr*- 


student  may  stanti  or  sit  as  he  ma\  After  much  thought,  it  was  decided  to 

prefer  or  as  may  be  re<|uired  by  his  try  as  an  experiment,  to  have  the  scv- 

ilrawing.  The  tables  each  have  a  round  eral  sttnlcjits  that  use  tbe  same  tirnw- 

base  and  a  foot  rest     The  seats  have  ing-tablr  hm-  the  snnn^  drawing  board. 
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Our  object  was  to  dispense  witli  d 
lar^e  rack  holding  about  400  drawing- 
boards  and  incidentally  to  have  less 
noise  when  changing  classes.  The 
scheme  is  worked  out  as  follows: 
There  are  fivG  rows  of  drawing  tables, 
nine  to  the  row,  and  usually  six  classes 
each  day.  For  each  row  of  tables,  one 
boy  for  each  class  is  appointetd  to  dis- 
tiibute  the  unfinished  drawings  as  the 
class  enters  the  room,  The  same  boy 
collects  the  unfinished  drawings  at  the 
end  of  the  drawing  period.  The  time 
required  for  a  class  to  receive  its  pa- 
pers and  start  work  is  not  more  than 
one,  or  sometimes  tw^o  minutes.  To 
collect  the  papers  and  for  the  class  to 


manual  training  lessons  (wood  and 
iron)  we  use  paper  7^2 "x  10"  and  lo" 
X  15".  For  larger  special  drawings, 
we  have  boards  to  which  the  drawing 
paper  may  be  fastened  until  the  draw- 
ing is  finished.  For  the  two  smaller 
sizes,  we  usually  use  but  two  thumb 
tacks,  one  in  each  of  the  upper  corners 
of  tlie  sheet.  To  collect  the  papers,  w^e 
ring  a  warning  bell  two  minutes  before 
time  for  class  to  leave  the  room,  imme- 
diately each  boy  stops  ftrawing,  takes  [ 
out  his  thumb  tacks  and  the  drawing 
pencils  and  erasers  are  collected  bv 
those  in  charge  of  the  row»  starting  at 
number  i ,  then  collecting  at  No.  2,  Na 
3,  and  so  on.    When  collected,  they  are 


get  ready  to  leave  the  room  requires 
about  two  minutes  for  a  class  of  forty 
students  which  is  much  less  than  was 
required  by  the  old  plan  of  each  boy 
liaving  his  own  drawing  board. 

The  school  also  provides  drawing 
pencils  and  erasers.  We  have  found 
the  best  plan  was  to  provide  blocks  like 
figure  2,  one  for  each  row^  of  drawing 
tables.  These  blocks  have  holes  for  as 
many  pencils  and  erasers  as  there  are 
drawing  tables  in  the  row  (nine).  The 
boy  that  works  at  No.  i  table  has 
charge  of  the  pencils  and  erasers  for 
his  row  of  tables,  he  distributes  them 
immediately  upon  entering  the  room, 
and  collects  them  the  last  thing  before 
leaving  it.     For  the  drawings  of  the 


Fig.  2. 

placed  upon  the  front  tables  from 
which  they  are  collected  and  placed  in 
a  locker  where  they  remain  until  time 
for  the  class  to  again  take  up  the  work. 
The  tee-squares  hang  under  the  desk 
in  a  position  easily  reached  and  on  a 
hook  so  shaped  that  the  tee-square  will 
slip  oflf  before  the  blade  will  split.  Not 
many  of  the  students  spill  ink  because 
the  ink  bottle  is  never  removed  from 
the  stationary  block  provided  for  It  on 
the  front  of  the  drawing  table.      ^      ; 

Fig,  3  shows  a  class  of  first  year 
boys  at  w^ork,  an  interesting  feature  of  J 
this  picture  is  the  boy  in  front  moisting' 
his  pencil  to  lay  off  a  measurement,  a 
habit  that  sometimes  requires  consid- 
erable effort  to  overcome. 


ECrUMICAL 


The  Cylinder  Design  of  a  Compound  Engine. 

By  Robert  R.  Abhoti, 


I 


V 


^ 


N  correctly  designing  a 
JTi  T  compound  engine,  two 
f/Pr  *  things  are  of  fundamen- 
tal im]x:»rtance :  First,  the 
work  done  in  the  H.  F, 
and  L.  P.  cylinder  should 
he  nearly  equal.  Second,  the  total  ini- 
tial pressure  on  each  piston  should  also 
be  nearly  equal  We  will  consider  here 
a  methcHl  for  correctly  designing  a 
compound  engine,  considering  only 
these  two  points. 

Let   us  assume  the  following  data 
for  an  example : 

Non- condensing  engine, 

Steam  pressure   i5o  Ihs. 

Releasing  at  20  lbs, 

Pack  pressure  16  lbs. 

All   pressures   absolute. 

This  will  give  us  8  expansions  since 


vvc  wrii  consider  the  steam  to  expand 
iioihermally,  that  is  at  a  constant  tern- 
prrjiturc.  We  will  now  draw  the  com- 
bmed  theoretical  indicator  diagrams, 
considering   the   volume  of   steam   at 


cut  off  as  one  cubic  foot.  This  dia- 
gii^m  is  given  in  Fig.  i.  The  figures 
-It  the  left  are  the  pressures. 

The  work  done  by  the  steam  in 
both  cylinders  is  represented  by  the 
area  'ABCDEM,  and  our  probltTn  is 
to  divide  this  area  by  a  line  parallel 
to  EM  such  as  HC,  which  shall  repre- 
sent the  receiver  pressure  and  at  the 
same  time  make  the  area  of  the  two 
parts  of  the  diagrams  practically  the 
same.  To  begin  with,  substitute  in 
the  forniida : 


log 


V,' 


1— 


Pi 


2.3026 


in  which  V^  is  the  volume  represented 
by  the  line  HQ  our  required  line.  P^ 
is  tilt'  back  pressure,  P^  is  the  admis- 


.sion  pressure  and  E  is  the  number  of 
cxpans'ons.  If  you  have  a  table  of 
hyperbolic  Logarithms,  the  formula 
can  he  used  without  the  2,3026.  Thi^ 
substitution  gives  us  the  following: 
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16 


160 


-=.08682 


log — 

8  2.3026 

'Die  number  corresponding  to  the 
log.  .08682  is  1. 1 22 1,  our  formula 
therefore  becomes  ¥,,=3.13.  The 
pressure  corresix)nding  to  this  volume 
is  now  obtained  by  dividing  our  boiler 
pressure  by  it;  this  gives  us  51  lbs. 
Tliis  means  that  in  order  for  both 
cylinders  to  do  the  same  amount  of 
work,  the  receiver  pressure  should  be 
51  lbs.,  considering  the  H-  P.  cylinder 
to  release  at  receiver  pressure,  but 
since  this  would  not  be  practicable, 
let  us  draw  the  line  HC,  Fig.  i, 
through  the  50  lb.  line;  the  reason 
will  be  shown  later. 

Let  us  now  turn  our  attention  to 
the  initial  pressures.  The  initial  pres- 
sure is  either  cylinder  tending  to 
move  the  piston  would  be  the  net 
steam  pressure  multiplied  by  the  pis- 
ton area;  if  the  stroke  in  both  cylin- 
ders is  the  same  the  two  piston  areas 
would  have  the  same  ratio  as  the  vol- 
umes of  the  cylinders  at  release,  so  if 
we  multiply  the  net  pressure  in  either 
cylinder  by  its  respective  volume,  the 
product  will  be  the  relative  initial 
pressure.  The  length  of  the  line  HC 
represents  the  volume  of  the  steam  in 
I'.ie  H.  r.  cylinder  at  release,  and  to 
the  same  scale  the  line  GD.  rep- 
resents the  corresponding  volume 
in  the  L.  P.  cylinder,  therefore, 
the  initial  pressure  in  the  H.  P. 
cylinder  is  110X3.13=344.3;  and 
in  the  L.  P.  cylinder  is  34X8= 
2^2,  Our  initial  pressure  in  the 
H.  P.  cylinder  is  evidently  too 
high .  this  can  be  decreased  by  de- 
creasing the  piston  area  and  conse- 
quently the  volume.     Divide  the  2rj2 


l)y  1 10  and  we  get  approximately  2.5, 
in  other  words  if  the  volume  in  the  H. 
P.  cylinder  at  release  is  2.5,  the  initial 
pressure  would  be  nearly  equal.  The 
pressure  corresponding  to  the  volume 
of  2.5  is  160-^-2.5,  which  equals  64. 
We  will  now  draw  another  card  for 
these  new  conditions.  It  will  give  us* 
a  diagram  similar  to  Fig.  2. 

It  is  apparent  that  to  make  the  ini- 
tial pressures  equal,  we  have  had  to 
cut  the  triangular  part  LKC  from  the 
H.  P.  cylinder  work  diagram,  how- 
ever in  the  first  place  we  purposely 
drew  the  line  HC  slightly  lower  than 
it  sliould  be  in  order  to  allow  for  this. 

The  v.ork  in  the  two  cylinders  is 
now  proportional  to  the  areas 
ABLKH  and  HCDEM.  We  will  find 
these  relative  areas  by  substituting  in 
the  formula:  Area=P.  V.  (1X2.3026 
lOgVa  )-P2  V2  in  which  P^,  V^,  and 

Vi 
P2  V2  represent  the  pressure  and  vol- 
ume  at    cut-off   and    release    respec- 
tively. ' 

H.  P.  area  =  160  (1-I-2.3026  log. 
2.5)    -50X2.5=181.6. 

L.  P.  area  =  160  (i-f  2.3026  log. 
2.556)-i6X8=i82.i. 
*  The  work  done  in  either  cylinder  is 
evidently  practically  equal.  Let  us  see 
about  the  initial  pressure. 

H.  P.  cylinder  =  110X2.5=275. 

L.  P.  cylinder  =  34X8  =  2^2, 

The  initial  pressures  are  also  close 
enough    for   practical   purposes. 

Our  engine  would  therefore  be 
made  with  a  cylinder  volume  ratio  of 
2>4  to  8,  cutting  off  at  2/5  strcJce  in 
the  H.  P.  and  about  ^  stroke  in  the 
L.  P.  cylinder,  releasing  at  64  lbs.  in 
the  H.  P.  and  20  lbs.  in  the  L.  P. 
cylinder  and  having  a  receiver  pres- 
sure of  50  lbs. 


Reclaiming  Waste  Flue  and  Furnace  Oases. 

By  George  E.  Walsh. 


THE  fuel  saved  by  means  of  econ- 
omizers and  the  utilization  of  flue 
and  furnace  gases  in  the  gas  engine 
represents  in  the  aggregate  an  enor- 
mous amount  of  energy  in  this  coun- 
try. The  production  of  electrical  en- 
erg>'  by  means  of  the  latter  process  is 
already  carried  on  a  scale  so  great 
that  it  represents  a.  new  group  of  in- 
dustries capitalized  into  the  millions. 
But  even  these  accomplishments  are 
small  in  comparison  to  what  may  be 
expected  in  the  near  future  when  the 
gas  engines  of  small  and  large  units 
are  distributed*  throughout  the  iron 
and  steel  sections  of  the  country  in 
sufficient  numbers  to  meet  the  de- 
mand. 

It  has  been  generally  claimed  that 
so  valuable  is  the  waste  blast  furnace 
gases  considered  when  burnt  in  the 
gas  engines  that  the  production  of  pig 
iron  will  become  of  only  secondary 
importance.  That  is,  the  blast  furnace 
plant  will  be  far  more  useful  and 
profitable  in  producing  electrical  en- 
ergy for  manufacturing  purposes  than 
it  has  been  in  the  past  in  making  pig 
iron.  If  a  plant  producing  150  tons 
of  pig  iron  furnishes  21  million  cubic 
feet  of  gas  per  day,  it  is  quite  appar- 
ent to  all  that  as  a  gas  generator  it 
certainly  is  a  remarkable  plant.  This 
enormous  amount  of  gas  was  former- 
ly little  used.  It  represented  waste 
energy  which  couH  not  be  satisfac- 
torily harnessed.  Blast  furnace  gas  is 
very  poor  compared  with  commercial 
gas  manufactured  for  city  uses.  Its 
average  is  less  than  28  calories  per 
cubic  foot.     It  did  not  seem  possible 


that  this  gas  could  be  utilized  in  any 
sort  of  engine.  Consequently  the  only 
part  of  the  waste  gas  reclaimed  was 
that  used  for  heating  the  air-blast  of 
the  furnace.  This  to  some  extent  in- 
troduced economy  in  the  manufactur- 
'  ing  of  pig  iron. 

The  waste  gas  has  been  used  to 
some  extent  to  heat  the  boilers  of 
steam  engines,  but  only  very  ineffec- 
tually. To  illustrate  the  difference 
between  the  two,  if  the  21  million 
cubic  feet  of  waste  gas  is  employed 
to  heat  the  boilers  of  steam  engines 
not  more  than  2,000  effective  horse- 
powers could  be  obtained  thereby ;  but 
when  burnt  in  the  gas  engine  about 
7,000  horse-power  can  be  produced. 
Where  about  one-half  the  waste  fur- 
nace gas  is  used  for  heating  the  air- 
blast  for  the  furnace  there  is  still  left 
a  sufficient  volume  to  produce  3,500 
effective  horse-power  by  means  of  the 
gas  engine. 

Fuel  saving  by  means  of  the  econo- 
mizer is  still  employed  in  many  plants, 
and  more  attention  is  given  annually 
to  the  waste  flue  gases  of  an  ordinary 
rnill  or  factory.  In  such  an  ordinary 
furnace  it  is  estimated  that  the  pound 
of  coal  when  burnt  to  evaporate  nine 
pounds  of  water  will  at  the  same  time 
release  twenty-one  pounds  of  fuel  gas. 
This  gas  escapes  up  the  flue,  and  must 
either  be  reclaimed  or  used  to  heat 
the  water  in  the  economizer.  When 
the  gas  goes  up  the  flue  its  tempera- 
ture is  about  600  degrees,  but  it  is  re- 
duced in  the  economizer  to  about  one- 
half  or  300  degrees.  In  losing  half  of 
its  temperature  the  total    amount    of 


gas  from  the  pound  f»f  coal  gives  up 
1.512  British  thermal  luiits.  If  this 
amount  of  heat  could  be  utilized  di- 
rectly  for  heating  the  water  it  would 
lie  found  that  the  nine  pounds  of 
water  could  he  raised  to  a  tempera- 
ture of  sixty-eight  degrees.  This  al! 
presupixises  a  perfect  burning  appara- 
tus, and  also  the  utilization  of  every 
heat  unit  from  each  pound  of  gas. 
Hut  the  fact  is  we  seldom  can  reach 
such  perfection.  In  practical  opera- 
Itun  we  can  rarely  save  more  than 
1,200  of  the  1*512  heat  units  released. 
If  we  accept  the  value  of  the  coal  to 
be  tj^xxxj  British  thermal  units,  this 
would  he  a  saving  of  94  per  cent. 

Another  method  of  reclaiming  the 
escaping  gasts  in  an  ordinary  flue  i*^ 
to  use  them  for  preheating  the  air  be- 
fore it  is  admitted  to  the  fire,  Thi^ 
method  has  proved  economical  in 
uianv  millt:  where  every  heat  unit  is  of 
some  special  value.  The  high  lem- 
peralurt-  of  the  gases  in  the  flue  are 
reduced  ill  this  way  frnm  (*oo  degrees 
to  250,  and  even  to  150  degrees.  Tb-J 
air  itself  wfiich  it  is  desirable  to  heat 
before  entering  the  furnace  is  brought 
uf>  to  a  temperature  of  140  degrees  by 
this  method. 

For  the  combustion  of  onr  |>ound 
f)f  coal  there  is  reqniretl  twenty 
jiounds  of  air.  When  this  air  is  pre- 
liealed  before  entering  the  furuace  it 
will  absorb  900  heat  units  from  the 
hot  gases  of  the  flue.  In  this  process 
it  practically  saves  7.4  per  cent  of  the 
heat  of  the  coab 

These  two  methods  of  economizing 
in  fuel  in  the  ordinary  plant  presup- 
fjoses  mechanical  devices  for  driving 
the  air  blast  so  that  the  highest  effi- 
ciency can  be  obtained.  With  forced 
draught  of  this  nature  the  height  of 


the  chimney  must  be  considerable.  In 
plants  where  the  feed  w'ater  is  heated 
by  the  exhaust  steam,  the  use  of  the 
flue  gas  for  preheating  the  air-blast 
adds  greatly  to  the  efficiency  of  tlie 
plant,  and  saves  fuel  sufficient  to  pay 
for  the  extra  cost  of  the  appliances  iti 
a  short  time.  Another  consideration 
to  be  remembered  is  the  character  of 
the  feed  w'ater  of  the  boiler.  If  this 
is  full  of  impurities  which  will  en- 
danger the  life  of  'the  economizer  by 
depositing  sediment  and  foreign  sub- 
stances in  the  tubes,  it  is  unwise  to  re- 
sort to  this  method  of  heating  the 
water  unless  some  mechanical  means 
can  be  employed  for  purifying  it. 
This  is  not  always  possible  wdiere  the 
water  contains  large  quantities  of  sul- 
phur and  other  dissolved  tni purities. 
Tile  vise  of  the  Hue  gases  for  preheat- 
in  :^^  I  lie  air-blast  is  then  more  econo- 
micaK  and  the  employment  of  the  ex- 
haust steam  for  healing  the  feed 
water. 

In  all  these  different  methods  of 
economizing  fuel  by  utilizing  the 
waste  gas  for  heating  ihe  feed  water, 
|>erheating  the  air-blast  for  the  fur- 
nace, or  Inirning  the  gas  in  gas  en- 
gines for  generating  electric  power 
for  transmission  or  for  local  auxiliary 
purposes,  the  fact  is  kept  steadily  in 
mind  that  we  are  gradually  extracting 
from  each  pound  of  coal  a  larger  per- 
centage of  heat  units  than  ever  before. 
The  ultimate  object  must  always  be  to 
save  as  many  of  the  heat  units  un- 
locked from  each  pound  of  coal  as 
mcKlern  mechanical  appliances  wil! 
permit.  The  method  of  accomplish- 
ing this  end  must  radically  differ  in 
dtflferent  plants.  So  much  depends 
upon  the  size  of  the  plant  and  sur- 
rounding    conditions     and     circom- 
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stances  that  it  would  be  difficult  to  es- 
labli.sh  more  than  general  rules. 

To  the  electrical  engineer  the  utili- 
zation of  the  waste  blast  furnace 
gases  for  the  generation  of  electrical 
power  seems  the  most  fascinating,  for 
here  is  something  which  directlv 
shows  visible  results  on  a  large  scale. 
The  saving  of  a  part  of  the  heat  units 
of  the  pound  of  coal  in  the  ordinary 
steam  plant  employed  for  driving  an 
electrical  generator  is  not  always  so 
apparent.  It  takes  a  little  study  and 
figuring  to  prove  it.  The  coal  pile 
may  not  seem  to  diminish  quite  so 
rapidly,  but  it  must  be  a  long  time 
before  a  large  saving  can  be  figured 
out.  This  is  further  less  attractive 
because  the  initial  installment  of  th^' 
auxiliary  machinery  stands  warning- 
ly  before  the  mind.  In  fact  the  instal- 
lation of  the  economizers  cost  in  in- 
vestment from  $ro  to  $13  per  horse- 
power, allowing  for  attention  to  it» 
and  the  machinery  for  preheating  the 
air-blast  from  $8.50  to  $10,  according 
to  the  size  of  the  plant.     It  is  not  ea1^y 


to  induce  the  owner  of  a  plant  to 
make  such  investments  unless  the  sav- 
ing is  absolute  and  clear. 

The  utilization  of  the  blast-furnace 
gases  in  the  gas  engine  on  the  other 
hand  is  a  most  apparent  saving,  and 
one  that  appeals  to  all  Here  the  en- 
gine is  burning  what  was  formerly 
waste,  and  the  power  generated  repre- 
sents absolute  gain.  It  is  much  like 
operating  a  machine  by  means  of  air 
or  water.  There  is  no  fuel  pile,  no 
cartage  or  handling.  After  the  appa- 
ratus is  once  installed  for  reclaiming 
the  gas,  cleansing  it  of  impurities,  and 
carrying  it  to  the  gas  engine,  the  work 
is  complete,  and  the  gain  evident  to 
the  engineer  or  owner  as  he  daily 
watches  the  generation  of  the  electric- 
a!  power.  The  application  of  the  gas 
engine  to  burning  the  waste  gases  of 
the  blast  furnaces  is  consequently 
building  up  in  the  iron  and  steel  re- 
gions of  Pennsylvania  electrical  in- 
dustries second  otdy  to  those  on  the 
line  of  the  Niagara  current. 


Pneupiatic  Tubes  in  Boston 

By  E.  D,  Sabine. 


THE  Pneumatic  Tube  as  a  carrier 
of  telegrams  and  single  letter- 
has  been  in  use  in  England  and  Eu- 
rojje  for  many  years.  As  a  system  for 
carrying  messages  and  as  a  substitute 
for  cash  boys  in  our  large  stores  and 
office  buildings,  it  is  a  familiar  object 
in  the  United  States.  However  it  was 
imly  ten  years  ago  that  the  Post  Office 
Der>artment  of  the  United  States 
adopted  this  system  for  the  quicker 
transportation  of  mails.  During  the 
winter  of   1892-93  there  was  laid  in 


Fliiladelphia.  a  line  of  six  inch  cast 
iron  pipits  bored  out  on  the  inside  and 
connected  with  unique  machinery  for 
the  handlinr^  of  the  carriers.  Four 
years  later  this  system  was  extended 
in  l^iiladelphia  and  introduced  mto 
New  York  and  Boston.  The  new 
lines  however  were  eight  inches  in 
diameter,  more  than  doubling  the  ca- 
pacity of  the  system.  Jn  1900  and 
u)oi,  a  len  inch  system  was  laid  in 
Boston.  This  was  originally  intended 
for  parcel  delivery,  but  in  the  fall  of 
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1902,  the  riovernment  rented  it  for 
Post  Office  use. 

This  is  the  largest  system  that  has 
ever  been  in  practical  operation.  The 
headquarters  are  in  the  building  at 
the  corner  of  Essex  and  Chauncev 
Streets  directly  at  the  head  of  Har- 
rison Avenue,  where  a  station  of  the 
Boston  Post  Office  has  been  estab- 
lished. From  here  one  line  of  tube: 
runs  to  the  Rack  Ray  Post  Office,  and 
another  to  the  Roxbury  Post  Office 
and  the  South  End  Post  Office  on 
Washington  Street. 

The  ten  inch  svstem  differs  from  all 


The  tube  through  which  the  car- 
rier runs  is  of  cast  iron  pipe  similar 
in  design  to  ordinary  water  pipe.  The 
bell  end  is  counter-bored  and  the 
spigot  turned  so  that  a  close  fit  is  ob- 
tained at  each  joint,  without  shoul- 
ders or  other  obstructions.  In  cast- 
ing the  pipe  s|)ecial  care  was  observed 
to  secure  a  smooth  surface  inside,  free 
from  lumps  and  of  nearly  uniform 
diameter. 

In  laying  the  pipe  an  iron  mandrel 
was  passed  through  each  joint  in  or- 
der to  make  certain  of  a  perfect  fit. 

Tlie  tube  was  laid  in  a  trench  vary- 
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others  now  in  use  in  many  resi)ects. 
The  carrier,  which  is  the  life  of  the 
system,  is  a  departure  from  all  exist- 
ing forms.  It  consists  of  a  cylindrical 
shell,  30  inches  long,  which  is  sup- 
])orted  by  a  cast  steel  head  at  either 
end.  These  heads  carry  five  pairs  of 
lugs  which  supiK:)rt  small  drop  forge^l 
steel  wheels.  Tliese  wheels  are  placed 
radially  and  are  staggered  so  that 
those  at  one  end  do  not  follow  in  the 
track  of  those  at  the  other.  The  car- 
rier normally  runs  on  two  wheels  at 
one  end  and  one  at  the  other,  the  ex- 
tra wheels  serving  merely  as  guides, 
until  the  carrier  changes  direction  or 
turns  over  a  little  when  they  in  turn 
rlo  the  heavy  work. 

A  d(X)r  opening  the  full  length 
!:^ives  access  to  the  interior  of  the  car- 
rier. The  capacity  of  a  ten  inch  car- 
rier is  about  a  thousand  letters  as 
against  six  luuidred  for  an  eight  inch, 
and  two  hundred  and  fifty  for  a  six 
inch. 


Fig.  a. 


ing  in  depth  according  to  the  obstruc- 
tioi::  vucountered  in  the  street.  Every 
pic'.c  of  pipe  was  blocked  from  the 
undisturbed  earth  and  wedged  firmly 
into  place.  The  joint  was  then  tested 
with  the  mandrel  and  if  satisfactory 
made  up  with  lead  as  in  water  pipe. 
The  joint  was  again  tested  and  then 
another  pipe  set.  In  back  filling,  se- 
lected gAvel  well  tamped  was  used  to 
cover  the  pipe,  and  the  excavated  ma- 
terial was  placed  on  that. 

Tlie  bends  are  of  cast  iron,  elliptical 
in  cross  section,  and  of  twelve  feet  ra- 
dius. These  were  used  at  street  cor- 
ners and  in  the  buildings. 

The  terminals  are  of  an  entirely 
new  design,  radically  differing  from 
those  used  on  the  preceding  systems. 
The  receiver  consists  of  a  tee,  com- 
pression chamber,  and  valves  and 
cylinder  to  operate  it.  The  air  pumped 
in*  at  the  other  end  of  the  line  passes 
through  the  tube  underground  to  the 
receiver.        There     it     turns     down 
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through  the  tee  to  a  tank,  from  which 
the  compressor  at  the  end  of  the  line 
draws  its  supply  of  air.  This  tank  is 
o}x*n  to  the  atmosphere  and  provided 
with  racks  on  which  calcium  chloride 
can  be  placed  to  dry  the  air  in  wet 
weather.  This  prevents  condensation 
in  the  tube  and  keeps  the  line  dry.  A 
carrier  driven  along  by  the  current  of 
air.  comes  to  the  receiver  and  passes 
through  the  tee  into  the  compression 
chamber.  Here  it  is  brought  nearly 
to  rest  by  the  compression  of  the  air 
in  front  of  it.  It  is  found  that  in  any 
line  the  carrier  will  roll  to  the  same 
IK)int  of  the  receiver,  whatever  its 
ioad ;  but  in  different  lines  having 
different  grades,  etc.,  the  point  may 
not  be  the  same.  This  point  having 
been  found  by  experiment,  the  re- 
ceiver is  adjusted  to  operate  when  the 
carrier  reaches  it. 

The  operation  of  the  machine  con- 
sists simply  in  oi^ening  the  valve  at 
the  end  of  the  compression  chamber 
b>  means  of  compressed  air  in  a  cylin- 
der. The  carrier  rolls  out  and  as  it 
clears  the  valve,  the  slight  pressure  of 
air  behind  it  causes  two  vanes  to 
spread  apart  and  operate  an  auxiliary 
valve  that  causes  the  cylinder  to  close 
the  main  valve  on  the  machine.  The 
whole  cycle  takes  less  than  five  sec- 
onds. 

The  transmitter  or  sending  machine 
is  more  complicated,  as  an  entirely  dif- 
ferent problem  is  pi;esented.  The  air 
at  the  beginning  of  its  journey 
through  the  tube  is  at  a  pressure  of 
some  pounds  above  normal.  This 
pressure  is  used  in  overcoming  the 
friction  of  the  air  against  the  walls  of 
the  tube.  To  introduce  the  carrier 
into  the  current  of  air  without  inter- 


rupting its  flow,  some  form  of  air  lock 
nuist  be  used. 

The  method  used  is  illustrated  in 
the  accompanying  diagram  which 
shows  the  principal  valves. 

The  compressors  used  were  built  by 
the  Rand  Drill  Company  and  are  of 
the  belt  driven  duplex  type,  with  cyl- 
inders of  twenty- four  inch  diameter 
and  twelve  inch  stroke.  They  run  at 
a  hundred  and  fifty  revolutions  per 
minute.  Both  inlet  and  outlet  valves 
are  of  the  Corliss  type,  insuring  high 
efficiency  and  smooth  running.  Th? 
normal  running  pressure  varies  with 
the  length  of  line  but  is  approximately 
three  pounds.  This  gives  the  carriers 
an  average  velocity  of  thirty  miles  an 
hour. 

The  compressors  are  driven  by  five 
hundred  and  fifty  volt  three-phase  in- 
duction motors  of  the  internal  resist- 
ance type.  These  motors  were  se- 
lected on  account  of  their  high  effic- 
iency under  overload  and  their  free- 
dom from  complicated  parts. 

The  absence  of  commutator  and 
brushes  was  a  strong  point  in  their 
favor.  They  have  stood  the  strain  of 
two  years*  running  wonderfully  well, 
there  having  been  but  one  instance 
when  the  line  has  been  shut  down  on 
account  of  trouble  with  the  motor,  and 
that  was  due  to  the  carelessness  of  the 
operator. — 'T/k?  Tufts  Engineer.*' 


.  An  apprentice  course  of  instruction 
for  draftsmen  has  been  established  by 
the  ("leneral  Electric  Company  at  the 
Schenectady  works.  It  is  under  the 
charge  of  Mr.  J.  W.  Upp,  and  is  in- 
tended to  qualify  applicants  for  work 
in  the  drafting  rooms  of  the  company. 


Hook  for  Iron  Breakers. 


NEARLY  every  foundry  uses 
scrap  iron  to  mix  with  the  pig  in 
the  cupola  and  the  scrap  must  be  re- 
duced to  handling  size. 

For  this  purpose,  a  breaker  is  erect- 
ed, which  in  appeatance  resembles  a 
well  derrick  with  its  windlass. 

The  illustration  only  shows  the  de- 
sign of  the  hook  for  engaging  the  lift 
rope  with  the  weight  or  breaker. 

The  weight  may  be  of  any  shape 
from  that  of  a  sphere  to  that  of  a 
stylte  used  for  driving  piles.  A  weight 
of  500  to  600,  with  a  lift  of  25'  will  do 
effective  work. 

To  find  the  size  of  a  casting  ball  to 
weigh  500  lbs,  divide  500  by  .26 
which  gives  the  cubic  inches  in  the 
sphere  =  1923.08.  The  volume  of  the 
sphere  is  equal  .5236  d»,  then  divid- 
ing 1923.08  by  .5236  will  have  d'  = 
3672.8. 

Extracting  the  cube  root  of  3672.8. 
we  have  154",  which  is  the  diameter 
of  the  sphere. 


+|Ra, 


Elliptic  Gear 

BY  R.W.  J.  STUART. 


I  HAVE  just  had  an  experience  in 
gear  pattern  making  that  is  out  of 
the  ordinary,  the  case  being  a  two-lobe 
elliptic  driving  a  circular  gear  set  on 
the  shaft  eccentric.  Of  course  this 
method  could  only  be  applied  where 
the  eccentric  or  small  gear  re- 
volved twice  to  the  elliptic  or  large 
gear  once.  When  this  job  came  up. 
I  was  rather  loath  to  undertake  it,  as 
I  had  made  circular  gears  only  here- 
tofore, and  upon  inquiring  among  all 


the  nearby  pattern  makers,  I  found 
that  not  one  of  them  had  ever  done 
just  such  a  job.  Fig.  i  will  give  an 
idea  of  what  the^ears  were  like,  and 
how  I  got  about  solving  them.  First 
I  took  the  center  a  and  c  on  which  the 
gears  were  to  run,  and  drew  the  pitch 
lines  as  they  would  be  if  both  gears 
were  concentric,  then  from  the  cen- 
ter b,  I  drew  the  pitch  of  the  small 
gear  as  required  in  the  pattern.  The 
next  operation  was  to  draw  the  ellipse. 
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The  points  x  and  y  being  the  two  foci, 
and  the  points  at  which  to  stick  pins 
for  drawing  the  ellipse  with  a  string. 
1  tried  the  string  but  found  that  I 
could  not  get  the  ellipse  as  true  as  1 
wanted  to,  owing  to  the  stretch  in  the 
string,  so  in  order  to  get  it  right,  1 
made  the  train  shown  in  Fig.  2  of 
cigar  boxes.  The  distance  from  y  to 
j  and  from  x  to  y  being  equal  to  ab, 
Fig.  I.  Therefore,  in  siting  the 
tramel  the  distance  from  the  tracing 
point  to  the  nearest  guide  block  cen- 
ter should  be  equal  to  wc  and  from 
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the  tracing  point  to  the  farthest  guide 
block  center  equal  to  cj.  The  ellipse 
drawn,  lay  out  pitch  points,  then  to 
get  the  proper  slant  for  the  center 
lines  of  the  teeth,  set  one  leg  of  the 
dividers  in  the  center  c  and  the  other 
in  the  tooth  center  j.  With  the  radius 
dj.  set  in  tooth  center  k,  marking  oil* 
the  point  1  on  the  line  wc.  Join  1  and 
k,  extending  the  line  out  beyond  the 
pitch  point  k.  With  the  same  radius 
set  at  m,  marking  off  p,  m,  n,  o,  q  and 
so  on.    Set  train  and  draw  root  and 


point  lines.  Lay  off  thickness  of  teeth 
on  pitch,  root  and  point  line.  Set  the 
dividers  for  a  radius  ecjual  to  ij/l> 
times  the  pitch  and  draw  in  faces  and 
flanks.     Our  gear  being  elliptic,   in- 
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stead  of  circular  and  the  teeth  slant- 
ing, we  will  have  to  find  the  center 
with  dividers  for  each  individual  tooth 
face  and  flank,  so  that  the  lines  will 
pass  through  the  points  set  off. 

The  patterns  I  made  were  for  a 
heavy,  coarse  pitch,  slow  moving 
gears.  I  was  surprised  they  worked 
so  nicely.  I  have  found  that  with 
coarse  pitch  gears,  I  can  build  up  a 
blank  and  saw  out  the  teeth  on  the 
band  saw,  setting  the  table,  bevelling 
for  draft  having  only  to  smooth  thein 
by  hand.  I  believe  the  train  may  be 
used  to  transmit  a  limited  amount  of 
power,  in  which  case  it  would  take 
the  place  of  gears  of  large  diameter. 


It  would  come  in  cases  where  the 
shafting  are  too  far  apart  to  use  gears, 
and  it  is  desired  that  one  shaft  turn  in 
an  o[)i)osite  direction  to  the  other,  and 
make  double  the  number  of  revolu- 
tions. 


Drafting 

THERE  are  many  little  schemes 
that  the  draftsman  of  any  exper- 
ience runs  across  in  his  labors,  and  the 
following  may  be  new  to  some  of  your 
readers. 

They  are  simple,  yet  practical  for 
every  day  use,  what  one  wants. 

How  many  times  on  a  large  piece  of 
work  have  you  been  annoyed  at  the 
tee-square  sliding  onto  the  floor  and 
probably   throwing  it  out  of  adjust- 


Wrinkles. 

slipping  oflF  **just  as  you  have  it." 
Take  a  prick  punch  and  make  a  slight 
dot  at  the  extreme  right  hand  mark  on 
the  scale  both  sides.  See  Fig.  2. 
When  by  placing  the  point  in  this 
slight  impression,  you  have  no  fear  of 
losing  the  place. 

Again,  how  often  could  you  save 
that  penful  of  ink  by  passing  it  into 
the  compass  leg  or  other  instrument. 
By  opening  the  blades  somewhat  of 
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ment  thereby.  If  you  are  ever  troub- 
led in  this  manner,  just  fasten  a  small 
piece  of  rubber,  slightly  •thicker  than 
the  blade  of  the  tee-square,  on  the 
lower  part  of  your  board  near  the  left 
edge,  say  2"  in  and  J^"  up  from  edges. 
This  will  prove  an  effectual  stop  for 
the  square,  Fig.  i. 

When  taking  a  dimension  off  your 
metal  scale,  if  you  use  one,  how  much 
quicker  you  could  work  if  the  divider 
or  compass  needle  would  stay  where 
you  wished  it  on  the  scale,  instead  of 


the  former  and  holding  it  over  the 
closed  blades  of  the  latter,  the  ink  will 
ra[)idly  run  from  one  to  the  other  as 
shown  in  Fig.  3.    Try  it. 

Another  simple  scheme  for  tilting 
the  tee-square  just  enough  for  ruling 
screw  threads.  Fig.  4,  is  to  cut  a  piece 
of  wo(xi  as  shown,  to  the  angle  de- 
sired and  when  in  use  is  held  in  place 
by  the  fingers. 

These  little  things  are  used  by  some 
of  the  best  designers  I  know  and  are 
worth  trying.  Designer. 


The  Tangent  Circles. 


Editor  The  Draftsman. 

Dear  Sir:  In  the  January  numl>er 
of  Thk  Draftsman  Mr.  H.  MacDon- 
ald  gives  a  method  of  describing  a  cir- 
cle tangent  to  three  other  circles. 
This  is  similar  to  a  query  which  ap- 
peared a  few  years  ago  in  one  of  the 
mechanical  papers  except  that  a  form- 
ula was  asked  for  finding  the  center 
of  the  circle;  no  one  offered  a  solu- 
tion. 


Let  A'  and  C,  Fig.  i,  be  any  two 
givfen  circles,  Draw  line  f'b'h'  through 
the  intersection  of  arcs  which  are  equi- 
distant from  the  circumference  of  A' 
and  B'.  Then  fb'h'  is  the  locus  of 
the  centers  of  all  circles  which  can  be 


drawn  tangent  to  A'  and  C  If  con- 
tinued this  line  would  be  tangent  at 
infinity  to  the  line  **mk"  drawn  per- 
pendicular to  the  tangent  "no'*  of  the 
two  circles  at  its  center  "m."  Where 
it  crosses  the  line  of  centers  A'C  it  is 
tangent  the  perpendicular  d"d'  drawn 
at  the  \K>mt  b'  half  way  between  the 
two  circumferences  A'  and  C.  To  re- 
turn to  our  problem,  let  ABC,  Fig.  2, 
be  the  three  given  circles  tangent  to 
which  we  are  to  draw  another  circle. 
I  f  we  take  two  pairs  of  the  circles  and 
find  the  locus  for  each  pair  similar  to 
I^^ig.  1,  the  intersection  of  the  two  loci 
will  be  the  center  of  the  required  cir- 
cle. It  is  not  necessary  to  draw  all  of 
the  line;  only  a  short  distance  each 
side  of  the  required  center  is  all  that 
is  needed.  Erect  the  two  perpendicu- 
lars **ae"  and  "bd"  at  the  middle 
points  of  the  distances  between  the  cir- 
cles on  the  lines  connecting  the  cen- 
ters of  the  circles.  Then  the  intersec- 
tion **ae''  and  "bd"  will  be  near  to 
the  required  point.  Then  describing 
arcs  equidistant  from  the  given  circles 
and  drawing  lines  *'gj"  and  "fh" 
through  their  intersections  we  find  the 
center  of  the  required  circle  at  the 
point  where  the  three  cross.  The  solu- 
tion given  by  Mr.  MacDonald  is  not 
strictly  correct,  its  accuracy  depend- 
ing on  the  relative  sizes  of  the  three 
given  circles  and  also  on  the  distance 
of  these  ix)ints  *^c"  and  "d''  from  "D.'' 
His  solution  gives  the  intersection  of 
the  tangents  drawn  to  the  two  loci 
and  the  nearer  the  points  of  tangency 
are  to  the  required  point  "D"  the  more 
nearly  correct  the  solution  will  be. 
Also  if  the  difference  in  size  of  the 
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given  circles  is  very  great,  the  locus 
has  very  sharp  curve  at  the  beginning, 
so  that  in  this  case  if  his  points  **c" 
and  **d"  are  some  distance  from  "D." 


the  circle  can  not  he  drawn  tangent  to 
the  three  given  circles. 

Yours  truly, 

F.  \V.  Seidensticker. 


Letter  from  a  Draftsman. 


Editor  Draftsman  :  Noticing  in 
your  March  number  Mr.  MacLean's 
construction  of  '*To  describe  a  circle 
tangent  to  three  given  circles  whose 


seen  that  if  circles  hapi>en  in  position 
shown,  said  construction  would  not 
work  out  as  accurately  as  in  first 
which  is  fairly  illustrated  in  Fig.  2. 


diameters  are  uiiTcrent.  would  say  that 
while  it  would  apj)ly  in  some  cases, 
its  range  of  usefulness  would  be  more 
limited  than  in  the  first  construction. 
For  illustration,  in  Fig.  i  it  will  be 


While  neither  is  geometrically  cor- 
rect, they  serve  very  well  for  laying 
out  on  a  drawing  to  approximate  the 
center.  H.  Macdonald. 


Machine  Design. 

EUGENE  HTGGINS. 


OFTENTIMES  in  designing  ma- 
chines and  their  details,  it  is  im- 
possible to  compute  the  stresses  in 
them.  When  a  large  and  small  ma- 
chine have  been  carefully  designed  or 
built,  the  sizes  of  the  details  in  ma- 
chines of  immediate  capacities  may  be 
found  by  the   formula  d,   =   fc'-f-   i 


in  which  d,  ==  the  recjuired  dimension 
of  a  detail  in  the  new  machine. 

c  =  the  size  or  capacity  of  the  new 
machine. 

f  =  the  factor. 

i  =  the  increment. 

In  the  following  formulas: 

D  and  d  =  the  dimensions  of  de- 
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tails  in  a  lar^e  and  small  machine. 
C  and  c  =  the  sizes  or  capacities  of 

a  large  and  small  machine 

Let  d,  =  fc,  +  i  ( I ) 

d  =  fc  +  i  (2) 

D  =  fC  +  i  (3) 

Transposing  (2)  i  =  d  ^  f c  (4) 
Transposing  (3)  i  =  D  —  iC  (5) 
Equating  (4)   and  (5)  d  —  ^c  =^ 

D  —  iC  (6)' 

Transposing  iC  —  f c  =  D  —  d  (7) 
Combining  f(C— c)  =  D  — d  (8) 
Transposing  f  =  (9) 

As  an  illustration  of  the  above,  it 

ThiekMCSS  </  Babbitt. 


D 
~  C  =  c 


Fig.   I. 

may  be  found  from  practice  that  the 
thickness  of  babbitt  in  a  5''  bearing 
should  be  ,3^"and  that  in  a  2>4"  bear- 
ing, it  should  be  J4"  thick.  What 
should  be  the  thickness  of  babbitt  in 
a  3"  bearing? 

In  this  case  C  =  5",  c  ==  2>^",  D 
=•  m*  and  d  yi".    The  factor  may  be 


found  from  (9) 

d_r4      _i^^_4__2       \ 
""  5-6i        2i      6-2    40      20 
The  increment  may  be  found  from 

i=C->fC=i-i'(,X5=|-a^,=«~i=r. 

To  find  the  thickness  of  babbitt  of  a 

3"  bearing,  formula  (1)  may  now  be 

used. 

d,=fCiX  i=  1!^  X  3  h  J  =  /v  +  i  = 
24  -f  20    44    11  9' 

=  — =—=.276,  say — 

160        160    40  32 

As  f  and  i  have  been  determined  for 

the  thickness  of  babbitt  in  bearings, 

formula    (i)    may   be  written   d,    = 

^'  in  which  d,  is  the  thickness  of 
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babbitt  required  and  C,  is  the  dia- 
meter of  the  shaft.  All  dimensions  in 
inches.  The  problem  may  also  be 
solved  by  the  graphic  method  as 
shown  in  Fig.  i.  Take  a  sheet  of 
CUT  No.  392.) 

cross  section  paper  and  lay  off  the 
diameters  of  the  shafts  on  a  horizon- 
tal line  as  "AB."  Lay  off  the  thick- 
ness of  babbitt  on  a  vertical  line  as 
"AC'  The  points  "D"  and  "E"  are 
at  the  intersection  of  the  lines  repre- 
senting the  diameters  of  the  bearings 
and  the  corresponding  thicknesses  of 
babbitt. 

Through  these  points,  draw  the 
straight  line  "F"  "G." 

Upon  inspecting  the  diagram,  the 
thickness  of  babbitt  for  any  diameter 
of  shaft  may  be  readily  found,  as  for 
instance,  the  thickness  should  be  near- 
ly _?1  for  a  3"  shaft. 
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A  Breeching  for  a  Scotch  Boiler. 


THE  accompanying  sketch  shows 
a  common  form  of  breeching 
used  in  connection  with  the  Scotch 
type  of  boiler  and  will  no  doubt  be  a 
'^(hh\  lesson  for  the  students,  or  young 
men  in  the  trade,  who  desire  to  become 
familiar  with  laying  out  of  breech- 
ings.  This  is  an  excellent  lesson,  for 
the  reason  that  the  curve  changes  at 
nearly  every  point. 

TO    I.AY    OUT    SUCH    A    BREFXHING. 

First  strike  up  the  diagrams.  Figs. 
I  and  2.  and  as  the  breeching  is  nar- 
rower at  the  bottom  than  at  the  top. 


set  at  the  same  spacing  a^  they  were 
set  when  you  divided  up  the  circle  or 
airves  aroimd  the  breeching,  set  off 
the  same  number  of  parts  in  Fig.  5 
and  number  them  the  same  from  B  xo 
20.  You  will  note  that  all  points  were 
located  about  4  inches  apart,  but  at 
the  bottom  sharp  curve  they  are  spaced 
closer,  or  in  other  words.  2  inches 
apart,  as  this  is  necessary  in  all  shaq) 
curves  if  you  are  desirous  of  produc- 
ing a  perfect  curve  when  sheet  is 
rolled  up  and  bent  to  shape. 

Having  located  the  lines  on  Fig.  5 


strike  the  bevel  line  O-O.  Fig.  2. 
which  represents  the  line  of  cut-off. 
Now,  starting  at  point  R,  Fig.  i,  set 
your  dividers  about  2  inches  apart,  so 
that  you  will  not  lose  by  going  around 
short  curves,  and  mark  the  points  4 
inches  apart  as  denoted  by  points  2, 
3,  4,  etc.,  to  20.  After  these  points  are 
established,  extend  lines  from  these 
points  over  to  the  back  line  of  breech- 
ing, which  will  be  noted  by  X  X.  and 
X  X.  I^lease  note  that  we  have  drawn 
dotted  lines  from  the  inner  circle  and 
^()lid  ones  from  the  outer  curve,  Fig. 
I,  so  that  you  can  readily  distinguish 
the  difference  in  the  points  of  cut-off 
in  Fig.  2.     Now,  with  your  dividers 


from  i^  to  20,  using  the  back  edge  of 
breeching  as  A-li,  extend  the  dotted 
lines  across  the  plate  of  an  indefinite 
length.  In  this  case  we  are  going  to 
make  the  outside  wrapper  of  the 
breeching  in  two  [)ieces  and  will  locale 
the  seam  at  20.  as  this  is  the  most 
convenient  place  for  it  on  account  of 
rolling  and  working  the  plate. 

Now  take  a  strip  of  light  band  iron 
and  lay  on  dotted  line  20  and  set  one 
end  on  line  X  X,  Fig.  2,  then  mark  the 
lK)int  where  the  slope  line  O-O  strikes 
line  20  and  carry  this  measurement 
over  to  Fig.  5  and  mark  this  distance 
from  A  to  20.  Now  take  the  strip 
back  to  Fig.  2  and  take  the  length  of 
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all  the  dotted  lines  from  X  X,  X  X, 
to  O-O,  as  19,  18,  17,  16,  15  and  14, 
and  transfer  these  measurements  to 
iMg.  5  from  line  A.  B.  Mark  oflf 
|)oint  19,  18,  17,  16,  15  and  14  and 
lines  drawn  through  these  points  will 
give  the  curve  of  the  inner  circle. 

Now  take  the  strip  back  to  Fig.  2 
and  lay  it  on  the  solid  lines  from  line 
X  X.  X  X,  and  mark  all  the  points 
for  the  outside  curve  as  13,  12,  11,  10, 
9.  8,  7,  6  and  5;  then  transfer  them 
t^>  ^'^S-  5-  Then  a  line  drawn  through 
these  points  will  give  the  required 
airve.  As  the  breeching  is  straight 
from  point  5  to  B,  no  measurements 
are  necessary  other  than  the  circum- 
ference of  the  circle  from  5  to  B,  Fig. 
5.  which  you  have  already  placed  upon 


and  mark  this  distance  from  A  to  X. 
r\^.  4 ;  then  lay  down  a  base  line  any 
length  at  right  angle  with  line  A-X. 
Now,  with  tram  points  set  from  B  to 
I,  Fig.  3,  carry  this  measurement  to 
Fig.  4  and  with  A  as  center,  strike  an 
arc  at  i.  Now  take  the  distance  from 
B  to  2,  Fig.  3,  and  with  one  point  set 
at  A,  Fig.  4;  strike  another  arc  at  2; 
then  take  the  distance  from  B  to  3. 
Fig.  3,  and  from  A,  Fig.  4,  mark  oflf 
point  3.  Then  go  back  to  Fig.  3  and 
get  the  distance  from  B  to  4  and  trans- 
fer to  Fig.  4.  Next  get  the  length  of 
line  B  to  5,  Fig.  3,  and  mark  off  a 
corresponding  distance  from.  A  to  5, 
Fig.  4.  Now  run  these  lines  from  5, 
_4,  3,  2  and  I  to  X,  and  the  necessary 
triangles  are  complete.     By  these  tri- 


the  plate  when  your  dividers  were  set. 
The  fop  of  the  breeching  is  round, 
as  shown  in  Fig.  3,  and  at  line  B-B, 
Fig.  I,  it  is  square,  as  will  also  be  seen 
in  Fig.  3.  The  top  is  laid  out  just  the 
same  as  in  any  piece — square  on  one 
end  and  round  on  the  other. 

TO  LAY  OUT  THE  TOP. 

l''irst  strike  up  the  diagram,  Fig.  3, 
and  divide  one  quarter  of  the  circle 
into  any  number  of  parts,  as  in  this 
case  8  as  shown,  and  numbered  i,  2, 
3,  4,  5,  4,  3,  2  and  I.  As  the  base  of 
this  is  square,  only  one-eight  of  the 
circle  is  necessary,  but  to  make  it 
plain  I  have  divided  the  quarter  as 
shown.  To  get  the  triangles  neces- 
sary to  lay  out  the  curve  on  the  top  of 
the  breeching :  First,  get  the  perpen- 
dicular height  in  Fig.  i  from  V  to  U, 


angles  the  top  of  the  breeching  will  be 
laid  out.  Now  the  question  may  arise, 
why  is  it  necessary  to  strike  up  P'ig.  4? 
The  answer  is  that  we  get  two  meas- 
urements— first  the  perpendicular 
height,  and  second  the  measurements 
at  the  bottom  line,  showing  how  far 
away  from  the  corner  B  the  different 
points  on  the  circle  are.  With  this 
explanation  we  will  proceed  to  lay  out 
the  top  of  the  breeching. 

Now  set  your  tram  points  from  A  to 
I,  Fig.  4,  and  with  R-B,  Fig.  5,  as  cen- 
ters, strike  the  arcs  at  i,  thus  produc- 
ing the  center  hole  at  top.  Now,  with 
dividers  set  for  the  spaces  around  the 
circle  in  Fig.  3,  with  T  as  center.  Fig. 
5,  strike  an  arc  each  side  of  the  center 
as  at  2-2.  Now  go  back  to  Fig.  4  and 
get  the  distance  from  A  to  2,  and  with 
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one  end  of  tram  points  set  at  B  and 
B,  Fig.  5,  strike  an  arc  at  2  and  2  eacli 
side  of  the  center,  to  cut  the  arcs  just 
struck  from  point  i.  Then  with  di- 
viders set  as  before,  and  with  2  and  2 
;.s  centers,  strike  an  arc  at  3  and  3. 
Nov/  go  back  to  Fig  4  again  and  get 
t^e  distance  from  A  to  3  and  from 
B-B.  Fig,  5,  strike  the  arcs  to  cut  those 
just  struck  at  3  and  3.  Now  get  the 
distance  A -4  and  A-5  from  Fig.  4  anil 
transfer  to  Fig.  5.  using  the  dividers 
as  set  for  the  spaces  and  produce  the 
points  4  and  5,  Now  draw  the  cur^^e 
I:ne  through  these  points  and  the  line 
for  the  rivet  holes  will  be  complete. 
Now  lay  down  the  line  of  rivet  holes 


Editor  Draftsman:  Your  article 
by  Mr.  Arthur  B.  Babbitt  in  the  De- 
cember number  of  The  Draftsman 
entitled  *' Something  for  Our  Geomet- 
rical Friends/'  was  a  very  interesting 
problem. 

Referring  to  the  accompanying 
sketch,  I  would  answer  his  question. 
''Where  is  the  trouble?'*  by  saying 
that  line  AB  does  not  in  any  case 
cross  inside  the  corner  of  '*C"  of  the 
square. 

By  using  point  "D^*  instead  of  '*A*', 
as  Mr.  Babbitt  shows,  point  *'B" 
would  be  infinitely  high  or  at  least 
high  enough  to  still  keep  Hue  "AB" 
outside  of  corner  '*C'* 

Proving  this  would  blot  out  the 
problem  entirely. 

H,  Macdonald. 


along  the  sides  and  locate  the  rivet 

holes,  and  Fig,  5  will  be  complete* 

The  upper  end  of  Fig.  6  is  laid  out 
the  same  way»  except  the  points  B  and 
B  in  Fig.  5  arc  jilaced  at  the  outside 
corner  on  the  sheet,  while  in  Fig.  6 
they  are  locate<l  on  the  corner  of  the 
flange  line  as  shown.  The  lower  part 
of  Fig.  6  is  simply  a  reprotluction  of 
that  part  of  Fig.  i  below  the  line  B-B» 
with  the  necessary  lap  added  for  rivets 
and  flange.  The  seams  are  located  on 
the  quarter,  as  this  is  the  most  con- 
venient place  for  same,  as  the  work  is 
gotten  out  with  but  very  little  waste. — 
Motive  Potver. 
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Architectural  Lettering. 


A      DESCRIPTION      OF     VARUM  S      LKTTKK       KUHXfS   St  Ki  lAIJ.V    ADAPTED    FOR   THE 
PKACTlCAr,   r.SF   OF   TIIK    DKAiTSMAN      UN       PLANS,       WORKING      DRvVWINGS. 


PRACTICALI.V  all  the  lettering 
now  used  in  architectural  offices 
in  this  coLinlry  is  deriveil  however 
refnotely  it  may  seem  in  sooie  cases, 
frr>m  the  old  Roman  capitals  as  de- 
veloped and  ilefined  <lurinK  the  pericxl 
of  the  Italian  Reriaissaiicr.  These 
Renaissance  forms  should  be  stndieil 
first  al  a  large  size  in  order  tu  api>re- 


i 

4 

m 

- 

PIG.  I.) 

ciate  properly  the  beauty  and  the 
subtlety  of  their  imlividual  propor- 
lions.  For  this  purpose  it  is  well  to 
draw  out  at  rather  a  brp:e  scale — four 
or  four  and  one-half  inches  in  height 
—a  set  of  these  letters  of  some  rec- 


ognized standard  form  ;  and  in  order 
to  insure  an  approximately  correct  re- 
sult some  such  method  of  construc- 
tion as  that  shown  in  Figs,  i  and  2 
shouh]  be  followed.  This  alpliabet^  a 
product  of  the  Renaissance,  though 
of  ( ionnau  origin,  is  erne  adapted  from 
the  well  known  letters  devised  by  Al- 
brecht  Diirer  aliout   is^S.  and  is  here 


•  M-Lf  ~^~ 


1  ig,  I  (concluded.) 
merely  redrawn  to  a  simpler  construc- 
tive niethofl  an<l  arranged  in  a  more 
comlensed  fashion.  This  may  be  ac- 
cepteil  as  a  good  general  form  of  Rn- 
man  capital  letter  in  imtline,  althougli 
it  lacks  a  little  of  the  Italian  delicacv 
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tht^  two  sloping  faces  used  to  define 
the  letter.  An  example  is  shown  in 
Fif^.  7,  taken  from  drawings  for  a 
IjuiUhiig  by  McKim,  Mead  ^  White, 
the  same  convention  being  frankly  em- 
ployed to  emphasize  the  principal  let- 
tering of  a  peu-drawn  title. 

For  the  purpose  of  devising  a  let- 
ter that  may  be  drawn  with  one  stroke 
of  the  pen,  and  at  the  same  time  re- 
tain the  general  character  of  the  lar- 
ger* more  Classic  alphabet,  in  order 
that  it  may  be  consistently  used  for 
less  important  lettering  on  the  same 
drawing,   it   is   interesting   to    try   the 


LETTERS  FOR^ 

^PRINCIPAL^ 

TITLE5* 

.SCALE  THREE  QVAKERS- 
■OFANINCH  EQyi^LSONE 
FCDT      ' 

•  5nwll  Lettew  aobcd 

efgkyklmnopanstuv  • 

•wxyz-for  mpid'WQrk. 

CAPITALS  ABCDEG 
FHIJKLMNOPQRJT 
UVXWYZ  FEEE  HAND 


experiment  of  making  a  skeleton  of 
the  letters  in  Figs.  I  and  2,  his  con- 
sists in  miming  a  single  heavy  line 
aronnd  in  the  middle  of  the  strokes 
that  form  the  outline  of  these  letters. 
Til  is  "skeleton"  letter,  with  a  few 
modifications,  will  he  found  to  make 
the  best  possible  capital  letter  for 
rapid  use  on  working  drawings,  etc., 


anrl  in  a  larger  size  it  may  be  used  to 
advantage  for  titling  details.  It  w^i!l 
also  prove  to  be  singularly  effective 
for  principal  lettering  on  plans,  to 
give  names  of  nx^ms,  etc.,  while  in 
a  still  smaller  size  it  may  sometimes 
be  nsetl  for  notes,  although  a  minus- 
cule or  lower-case  letter  will  be  found 
mure  generally  useful  for  this  pur- 
pose. 

In  Fig.  6  are  shown  four  letters 
where  the  skeleton  has  been  drawn 
within  the  outline  of  the  more  Classic 
form.  It  is  unnecessary  to  continue 
this  experiment  at  greater  length,  as 
the  idea  is  sufficiently  developed  in 
ibese  four  letters.  Tn  addition,  it  is 
merely  the  theoretical  part  of  the  ex- 
perinu'nt  that  it  is  tlesirable  to  impress 
upon  the  draftsman.  In  practice  it 
u'll  be  found  advisable  to  make  cer- 
tain further  variatii^ns  from  this 
skeleton"  in  order  to  obtain  the  most 
pleasing  eflfect  |)ossible  with  a  single- 
line  letter.  Ihit  the  basic  relationship 
[>f  these  two  forms  will  amply  indi- 
cate the  propriety  of  using  them  in 
combijiation  or  ni>on  the  same  <lraw- 
ing. 

It  will  be  louml  that  the  letter  more 
full)  shown  in  Mg.  g  is  almost  the 
same  as  the  letter  produced  by  this 
''skeleton"  method,  except  that  it  is 
more  c<:)ndensed.  That  is,  the  letters 
are  narrower  for  their  1 1  eight  and  a 
little  freer  or  easier  in  treatment. 
This  means  that  they  can  he  drawn 
more  rapidly  and  <x!cupy  less  space, 
and  also  that  they  will  produce  a 
more  felicitous  effect. 

In  actual  practice,  the  free  capitals 
shr»wn  in  Fig.  Q  win  he  found  to 
he  of  the  shape  that  can  he  made  most 
rapidly  antl  easily,  and  this  style  or 
some  similar  letter  should  be  studied 
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and  practiced  very  carefully. 

Other  examples  of  similar  one-line 
capitals  will  be  found  used  with  Clas- 
sic outline  or  blacked-in  capitals  on 
drawings.  Figs.  3,  5,  and  7.  In  Fig. 
8,  this  one-line  letter  is  used  for  a 
principaj  title  as  well,  and  with  good 
effect- 
In  Fig,  9  is  shown  a  complete  al- 
phabet of  this  single-line  letter,  and 
also  an  excellent  form  of  small  letter 
that  may  be  used  with  any  of  these 
capitals.  It  is  quite  as  plain  as  any 
Engineer's  letter,  is  easier  to  make, 
and,  when  correctly  placed  opon  the 
drawing,  is  much  more  decorative. 
Fig,  9  represents  the  actual  letter 
shapes  that  are  used  on  architectural 
drawings.  As  they  are  so  valuable 
to  draftsmen,  they  should  always  be 
at  hand  for  instant  use. — '*The  Tech- 
nkai  World,'' 


NEW  COURT  HOUSE, 


S  The  new  court  house  of  Cuyahoga 

(5  County,   in    which   Cleveland,    O.,    is 

J  situated,  it  not  to  cost  more  than  $3,- 

ooo.Doo   and    the   content    not    to    be 
2  niore  than  6,000,000  cubic  feet, 

^  The   supervising  architects   figured 

*^  several   times   before   they   could   cut 

*^  the  price  to  $3,000,000.  but  now  they 

promise  to  double  their  force  of 
draftsmen  and  get  the  revised  plans 
out  so  to  get  the  work  ready  for  the 
foundations  next  fall. 

The  cost  of  furnishing  the  build- 
ing, •  paying  the  architects  and  other 
expenses  will  be  about  $1,500,000,  for 
the  architects  will  get  5  per  cent,  of 
$3,000,000,  making  $150,000  as  the 
amount  of  their  fee. 
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sive  iij^e.  Sections  3  and  4  show 
heavy    cofuoins    combining    Z's    with 

plates  ant]  channels.  Section  5  shows 
a  comhination  of  two  Z-bars  with  one 
I-beam. 


examples  of  bnildinpr  construction. 
The  relative  advantages  of  these  stan- 
ilard  sections  are  obviously  of  import- 
ance in  influencing  a  choice,  but  that 
any  particular  type  can  he  selected  as 
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The  foregoing  examples  will  serve 
to  show  the  great  number  of  forms 
offered  the  designer  from  which  a  se- 
tec  I  ion  may  he  made;  nearly  all  of 
them  are  to   be   found  in  prominenl 


the  best  for  universal  application  is 
manifestly  impossible;  selection  must 
be  made  to  lit  the  particular  require- 
ments and  in  keeping  with  the  ideas 
and  opinions  of  the  designer.— /?jer- 
sons  Monthly. 


Misleading:  Information. 


THE  writer  has  in  his  jjossessioii 
several  catalogs,  which  under 
the  head  of  useful  information  give 
the  safe  distributed  loads  for  steel  I 
beams.  In  some  instances,  mention  is 
made  that  the  safe  concentrated  load 
is  one-half  that  of  the  concentrated 
load,  while  in  others,  it  is  completely 
ignored ;  in  none  of  them  is  mention 
made  of  that  limiting  value  of  medium 
and  long  beams,  namely  the  lateral 
deflection. 

The  result  is  that  occasionally  some 
one  not  versed  in  I  beam  lore  uses  this 
information  in  its  literal  sense,  and  is 
much  surprised  later  to  see  the  beam 
fail  under  a  much  less  load  than  the 
tabulated  one.  It  does  not  seem  to 
be  generally  known  outside  of  those 
flireclly  engaged  in  structural  design- 
ing that  I  beams  which  are  not  sup- 
ported  laterally   usually   fail  laterally 


unless  the  beam  is  quite  short.  It 
seems  to  the  writer  thai  publications 
uhich.  for  instance  will  tell  the  pub- 
lic that  a  12"  3i}-i  lb.  beam  with  30' 
span  is  safe  for  a  center  load  of  64DO 
lbs,,  without  mentioning  that  the  beam 
should  be  sufficiently  braced  laterally, 
is  spreading  misleading  information 
which  might  easily  cost  human  life 
and  financial  loss, 

I  know  of  one  instance  in  which 
failure  occurretl  in  a  beam  selected 
from  catal(7g  information  and  several 
more  in  which  it  was  mere  good  for- 
tnne  that  it  did  not  occur,  the  beams 
having  a  factor  of  safety  of  about  two. 

It  is  to  be  generally  regretted  that 
this  condition  exists »  as  there  are  A 
class  of  men  who  use  this  free  in- 
formation literally  and  whose  faith  in 
it  is  unbounded  because  it  is  in  print. 
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IF  a  point  moves  in  two  (lireclir<H^ 
about  a  line  as  an  axis,  that  is. 
around  and  in  the  same  threction  as  the 
line,  at  the  same  time,  a  hiiifal  curve 
results, 

A  simple  form  of  this  curve  is 
found  in  a  common  spring  and  tho 
lines  which  bound  the  threads  oj' 
screws. 

Tlie  line  of  a  winding  stairway  is  a 
helix  and  is  not  a  sfinil  stairway  as  is 
so  commonly  called. 

The  motion  of  the  j^nnt  in  its  tlif- 
ferent  directions  may  l>e  uniform  or 
variable  but  in  the  con^mon  forms  of 
the  curve  both  motions  are  uniform 
and  are  produced  by  a  point  which 
moves  uniformly  around  and  alon^  a 
cylinder  at  the  same  lime. 

The  distance  which  the  point  trav- 
els along  the  cylinder,  in  going  once 
anmnd  it.  is  called  the  flitch,  which  is 
the  same  amount  that  the  nut  on  a 
bolt  moves  when  the  latter  is  turned 
through  one  revolution. 

To  dniw  a  common  helix,  divide  the 
circle   which   is   the   top   view   of   the 

Under  into  any  even  number  of 
ecpial  parts  and  divide  the  |>iich  into 
the  same  number  of  equal  parts  as  in 
Fig,  I, 

When  the  point  has  moved  u|Mni 
the  circle  of  the  top  view  over  one  <>f 
the  equal  fjarts.  it  has  movefl  in  the 
front  view^  along  the  axis  a  distance 
equal  to  one  of  the  equal  parts  of  the 
pitch  A  to  I .    When  it  has  m<3ved  on** 


*(uarler  around  the  circle,  it  ha** 
m4)ved  one  quarter  of  the  pitch  and  sn 
on    ffsr   the    whole    revolution   of   the 


Fig.  I. 

Hence  to  obtain   all  the  points   for 
generating  point. 
the  front  view  of  the  helix,  draw  par- 
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a  radius  pz.  draw  arc  loom  and  with 
I  and  m  as  centers,  cut  arcs  at  no  and 
n,  vvhicli  are  the  centers  for  the  arcs  hi 
anci  jj, 

Tlie  straight  lines  in  the  top  view 
are  made  by  means  of  the  tee-square 
and  30"  triangle. 


m 


Elementary  Course  in  Mechanical  Drawing 

(Continued  from  April  Issue.) 


PLATE  XVIll. 

PrDblem  I. 
Draw  a  helical  curve  on  a  cylinder 
2yi'*  in  diameter  with  a  pitch  of  2". 
The  center  of  the  circle  is  to  he  2J/2" 
from  the  left  border  line  and  Ij4" 
from  lite  top  border  and  the  front  ele- 
vation to  he  ^"  from  the  circle  and  3" 
long,  I^y  out  the  curve  as  explained 
for  Fig*  I, 

Problem  II. 

Draw  a  helical  flange  as  shown  in 
Fig  2  with  the  length  of  cylinder  and 
large  circle  the  same  as  in  Fig.  i 

The  diameter  of  the  inner  circle  to 
be  one-half  the  large  mie. 

Let  the  base  of  the  circle  be  J/i" 
from  the  bottom  border  line  and  jjlace 
the  top  view  near  the  front  view. 


Problem  III. 

Draw  the  section  and  half  top  view 
nf  a  nut  for  a  X'  bolt  with  V  threads. 
The  front  view  is  to  show  an  elevation 
and  part  section  of  the  screw  and  a 
section  of  the  nut. 

The  pi»inls  in  the  thread  lines  are 
found  as  in  Fig.  2»  by  dividing  the  cir- 
cles in  the  top  view  and  the  pitch  into 
llie  same  number  of  parts, 

Tlie  nut  should  be  5"  long.  2}4'' 
wifle  in  the  top  view  aufl  2Vj"  thick  in 
the  front. 

Locate  the  center  line  of  Fig-.  3 
7'i"  from  the  left  border  fine  and  the 
top  view  is  to  be  iJ4"  from  the  top 
border  and  the  top  of  the  nut  in  the 
from  view  to  be  5;54"  from  the  top 
bor  line  also. 


views  are  to  be  arranged  on  a  line  with 
those  in  Fig,  3. 

Problem  V, 
Draw  a  i"  stud  3>^"  long  and  repre- 


be  on  a  line  with  Pig.  4  as  ^hown. 
Problem  \  L 
Draw  three  views  nt  a  hexagon 
for  a  1"  bolt  by  means  of  one  of 


nut  ] 

Ihr 
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methods  described  above. 

The  center  of  top  view  to  be  3" 
above  the  bottom  border  and  3"  from 
the  center  of  Fig.  2.  Center  of  side 
view  to  be  i>^"  from  the  center  of  the 
front  view. 

Problem  VIL 


Draw  two  views  of  a  square  nut  for 
a  i"  bolt  by  means  of  one  of  the  meth- 
ods given  above. 

The  center  lines  of  the  top  view  on  a 
line  with  that  of  Fig.  6  and  6"  from 
the  right  border  line. 


Some  Questions  Answered  by  an  Amateur. 


A  pattern-maker  must  first  consider 
the  amount  of  use  that  the  patterns 
are  likely  to  serve,  whether  they  are 
for  standard  or  special  machines,  and 
the  quality  of  the  castings,  so  far  as 
affected  by  the  patterns.  A  first-class 
pattern  may  cost  twice  as  much  as  an- 
other, yet  a  cheap  one  will  -do  almost 
as  well  where  there  are  but  few 
moulds  to  form. 

Patterns  may  be  parted  so  as  to  be 
**rammed  up"  on  fallow  boards  or  a 
level  floor,  or  they  may  be  solid,  and 
have  to  be  bedded ;  pieces  on  the  top 
may  be  made  loose,,  or  fastened  so 
they  can  be  taken  off.  They  may  be 
well  finished  so  as  to  draw  clean,  or 
rough  so  that  the  mould  may  require  a 
great  deal  of  time  to  dress  up  after  a 
pattern  is  removed. 

The  expense  of  patterns  id  often 
greatly  reduced  by  the  use  of  cores, 
but  is  in  some  cases  increased. 

A  certain  allowance  must  be  made 
for  shrinkage. 

For  most  purposes,  patterns  are 
made  of  wood,  ^but  in  heavy  parts  of 
machinery,  such  as  pulleys  and  gear 
wheels,  iron  patterns  are  best.  As 
there  must  always  be  more  or  4ess 
loose  sand  in  a  casting,  it  is  important 
to  arrange  the  pattern  so  that  this  part 
will  come  in  the  least  disadvantageous 
position. 


The  pattern-maker  uses  a  drawing 
to  get  the  shape  of  the  object,  and  the 
dimensions  of  the  same. 

A  shrink-rule  is  a  rule  used  by  a 
pattern-maker,  providing  for  shrink- 
age of  the  metal  while  cooHrig. 

A  core  box  is  a  divisible  box  in 
which  clay  is  rammed  to  form  cores. 

A  core  print  is  a  projecting  piece 
on  a  pattern  for  moulding  to  form  a 
hole  in  the  mould  to  receive  the  end  of 
the  core  by  which  it  is  sustained  in  the 
mould  in  proper  position,  relative  to 
the  object  cast. 

Draft  in  this  sense  is  the  slight  tape 
given  to  patterns  tp  aid  in  removing 
them  from  the  sand. 

Dry  sand  is  a  mixture  of  sand  and 
loam  which  is  used  in  making  moulds, 
subsequently  dried  in  an  oven. 

The  cope  is  the  top  side  of  mould. 

The  drag  is  the  lower  part  of  mould. 

A  flash  is  a  frame  or  box  which 
holds  a  portion  of  the  mould  for  cast- 
ing. 

The  moulds  for  castings  are  of  sev- 
eral kinds.  A  pen  mould  into  which 
the  metal  is  poured,  the  upper  surface 
of  the  fluid  metal  assuming  a  horizon- 
tal position,  such  as  ingots.  €lose 
moulds  of  sand  afe  those  in  which 
articles  of  iron,  brass,  bronze,  etc.,  arc 
made. 


Current  Topics. 


A  sliglu  tlitYorcncc  in  ctilars  uu  Lnc 
cover  was  !iia<lc  in  tht-  Marcli  is^ic  ot 
Thi-:  r>kAi'T^3HAN,  but  it  made  a  better 
ajjpearance. 


The  Metric  System, 


A  certain  draftsman  has  a  notice  in 
thf  'AVant  Column"  of  ^'Miscella- 
iieons  l>ata  on  Brickwork.'*  It  i^  mis- 
Lvllaneiuis  f>ut  it  is  wtjfth  many  times 
tlic  price  a-skeil  and  nu  draftsman 
should  be  wtthont  this  kind  t»t  infnr- 
mation,  S4i  he  may  he  prcixired  to  fig- 
ure this  class  of  work. 


I 


TiiK  Draftsma!^  has  suhscriKTs  in 
Alaska*  China,  Australia,  New  Zea- 
and,  Hawaii  Islands.  Mexico,  Oiili» 
uba.  S^>ain,  irngland,  Canada,  and 
recent  in(|niries  have  I  wen  ha«l  froit; 
India. 


A  certain  magazine  announces  thai 

jiith  its  increased  e<|ui|>inent  for  pro- 

;i1ucin^  a  better  i>eri*Mhcal,  it  w*ill   no 

iloul^t  raise  tlie  subscription  price,  bn; 

Rl   ^,cx>  be   sent    at    once,   the   nani'* 

iwouhl  l)e  entered  ftrr  the  length  of  the 

iHfe  uf  t)ie  suhscrilKT.    This  means  20 

lyears    at    the   present    price   and    the 

mai^a^ine  is  worth  the  price. 


Another  magjazine  offers  to  keep 
the  name  on  their  hst  for  five  years  for 
^Ihe  sum  of  $j^.oo.  If  any  one  will  sen  J 
J3.00.  we  will  send  Vnv,  DR.xrrsMAN 
lft»r  five  years.  We  will  endeavor  tn 
rbe  liberal,  too,  Tiir  Draftsman  i> 
paining  strength  each  month. 


In  77u*  American  Machinist  is  seen 
two  items  fullowin^^  each  other. 

1st.  "The  House  of  Lords  ha> 
|>assed  unanimously  the  hill  niakint; 
the  u<e  uf  the  metric  system  compul- 
sory  in   (Ireat    Britain   after   April   5. 

2\y\.  "At  a  hearing  of  the  House 
Coinmiltee  on  Coinage.  Weights  and 
Measures,  held  March  10,  Mr.  L.  O. 
ISurlin^ame.  chief  <lraftsman  of  the 
llrovvn  it  Sliarpc  Manufacturing  Co., 
presentetl  in  the  name  of  the  company, 
a  protest  aj^ainst  the  passafje  ivf  th  • 
jR'ndin^  bill/' 

So  we  are  to  staml  still  for  a  wliik- 
nr  rather  to  i^o  alou":  in  the  same  old 
rut  with  I  he  sauie  okl  weights  antl 
measures  that  are  a  blot  on  the  name 
of  civdiotion  and  advancement.  It 
is  to  be  hoped  that  the  bill  will  lie 
j>asse*l  and  the  people  given  a  cer- 
tain lime  to  prepare  themselves  for  th? 
new  system. 


Amoni,^  the  names  recently  added  10 
our  subscription  list  is  one  from  Chili. 
South  America. 


A  Notice,  but  a  Good  One, 

The  following  notice  appeared  re- 
cent iy  in  a  well  known  drafting  roojn : 

*'Cn'ntlemen :  CJf  late  there  has 
f>een  a  general  laxity  about  observing 
the  rules  of  this  office.    Some  rules  in 
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business  should  be  understood  and 
must  be  here.  General  conversation 
during  business  hours  is  prohibited, 
as  is  whistling,  humming,  drumming 
on  the  desk  or  any  other  unnecessary 
and  distracting  noise..  You  must  stay 
at  your  boards,  except  when  necessary 
to  interview  each  other  about  the  work 
in  hand,  then  talking  must  be  in  a  low 
voice.     The  hour  for  beginning  work 


is  7 :30  a.  m.  sharp.  I  find  a  number 
of  you  do  take  advantage  of  my  ab- 
sence from  the  room  to  indulge  in  a 
general  conversation  and  rough  house. 
I  will  not  tolerate  this  and  the  first 
one  who  shows  a  disposition  to  con- 
tinue under  the  old  regime  may  expect 
to  be  fired.  You  are  here  to  work, 
that  is  all.  Respectfully, 


Corners  for  Projecting  Shafts. 


ENCLOSED  you  will  find  a  sketch 
and  table,  giving  good  propor- 
tions for  corners  of  projecting  shafts, 
Possibly  this  may  be  or  some  service 
to  you  in  filling  up  some  empty  comer 
of  THE  DRAFTSMAN. 


THE  DRAFTSMAN,  in  its  new 
cover  and  enlarged  size,  is  surely  a 
decided  improvement,  and  this  is  sim- 


ply a  reflection  of  what  is  found  with- 
in. It  should  appeal  to  all  men  who 
call  themselves  draftsmen. 
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Sincerely  yours, 

Arthur  B.  Babbitt. 


Some  Valuable  Hints  for  the  Drafting  Off  ice. 

BY   HENRY   C.   HAM  MACK. 

MANY   schemes   have  been   intro-  tracing  is  given  a  number.     Mostly 

duced  and  used  for  designating  the  numbers  are  taken  in  consecutive 

tracings,  but  we  find  that  the  one  uni-  order  from  one  up,  and  if  a  new  trac- 

versally  adopted  is  that  whereby  each  ing  is  made,  no  matter  what  part  the 
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tracing  may  be  made  to  show,  whether 
a  cylinder  or  boiler,  no  exceptions  will 
be  taken,  but  the  new  tracing  will  hv 
given  the  next  number  in  the  senes 
whicli  has  not  yet  been  used.  While 
there  is  no  question  but  what  the 
method  of  g^iving  each  tracing  a  num- 
ber, and  each  new  tracing  the  next 
rtumb<?r  in  the  consecutive  series,  is 
far  better  than  the  old  method  of 
keeping  track  of  your  tracings  by 
u«ing  the  names  of  the  different  parts 


jQO_ 


fCrUNBEnf 


with  this  is  connected  a  great  amount 
nf  detail  and  unnecessary  work.  Of 
course,  it  is  not  the  claim  of  the  writer 
that  ihe  method  described  herein  will 
Ije  perfect  by  any  means  or  that  it  can- 
not be  improved  upon,  but  it  is 
claiinetl  that  the  same  will  remedy  this 
fault  above  mentioned  and  will  ma- 
terially aid  in  looking  up  tracings, 
either  for  reference  or  for  the  purpose 
(jf  having  new  blue  prints  made  from 
same  for  use  in  reference  drawers,  and 
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FIG.2. 

In  f  tlesignate  same,  yet  we  will  ask 
the  question,  "What  methcKj  have  yovi 
of  grouping  the  numbers  of  any  par- 
ticular subject  so  that  they  will  really 
become  self-indexed?  Hie  answer  to 
this  (juestion  would  undoubtedly  be 
"Not  any/*  Then  if  not,  why  not ! 
This  is  a  point  that  will  be  found  thai 
has  not  been  looked  after  in  many  of 
our  drafting  offices,  and  if  a  method  is 
employed  it  is  usually  undertaken,  as 
stated  before,  by  using  subjects  and 


will  also  tend  to  produce  a  self  index. 

In  all  mtKlern  drafting  offices  blue 
prints  are  used  for  reference  instead 
of  the  original  tracings,  in  order  to 
save  the  wear  and  tear  an  the  tracings 
as  much  as  possible,  hence  what  I 
rtiean  by  prints  for  reference  drawers, 
arc  the  joints  used  fur  this  pur|X)se. 

Now,  while  I  do  not  object  to  num- 
bering tracings  in  consecutive  order, 
yet  the  method  of  arranging  an  index 
will   i>L'   ffuind   a  nmch   easier  task  if 
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MHiie  exceptions  arc  taken  in  usiiij^  the 
nninbers,  W'e  will  bring  the  card  index 
into  use,  antl  will  say  that  yuii  use  or 
reserve  a  certain  series  of  numbers  for 
certain  subjects.  For  instance,  say 
that  yuu  are  manufacturing  engines, 
Itcnlt-rs.  etc,  I' or  cylinders  and  cyhn- 
(ier  details,  which  will  be  classified 
under  main  head  of  cylinders,  you 
woukl  use  numbers  ranging  from  i 
up  to  500.  This  depending  on  how 
many  tracings  of  cylinders  and  tletail- 
you  would  have  to  take  care  of.  Then 
you  coulfl  use  for  boiler  tracings  and 


1  HI  rubers  used  in  the  first  series  which 
in  the  case  of  cylinders  and  cylinder 
details  are  numbers  r  to  500,  the  see- 
on  il  series  would  lie  tnutibered  Hke 
this:  1-2.  2-2.  3-2.  etc.,  the  figures  rep- 
resenting the  main  numbers  being 
twice  the  size  of  the  figures  designat- 
ing the  series.  In  this  way  the  main 
numbers  first  allotted  for  cylinders 
and  cylinder  details  w^ould  always  re- 
main thf  same,  still  there  would  be 
ample  provision  for  increase,  even  if 
the  figures  used  to  designate  the  series 
woiilfl  only  run  as  high  as  to.  as  it  is 


riiiirr; 


Tm3 


YltSrA 


boiler  details  numbers  ranging  from 
500  to  i(>x>,  this  also  depen<ling  on  the 
number  vou  would  have  to  take  care 
of.  Tlien.  so  nii,  running  numbers  uv 
as  high  as  w«Hdd  be  required  to  meet 
your  demands.  Then  in  time,  suppose 
you  should  \M!iv  all  the  numbers  al- 
lotted for  any  jjarticular  subject,  to 
simplify  matters  and  to  refrain  from 
using  other  new  numbers,  that  is  to 
say,  su|)puse  that  numlier?  from  5<m}0 
up  which  woidd  he  availaiile  in  allot- 
ting nvnnhers  to  any  new  subject  had 
not  been  used  instead  of  using  these 
numbers   we   would   retain   the   main 


not  likely  that  you  would  have  more 
ihan  one  thou^^and  tracings  of  any  one 
[larlicnlar  subject.  If  it  was  desired 
ihe  letters  of  the  alphabet  could  be 
used  tfj  designate  the  series,  instead  of 
numbers. 

Now,  in  arranging  our  card  index 
we  have  two  imiMjrtanl  jioints  to  loiik 
after  namely:  Card  numbers  and 
names  f>f  tracings.  The  file  suitable  in 
which  in  place  index  cards  showing 
tracing  numbers  or  card  nuiubers  as 
they  are  above  termed  and  other  gen- 
eral information  which  you  would  de- 
sire to  have  on  card,  is  shown  in  Fig. 
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I.  The  guide  cards  showing  numbers 
being  9ne-ftfth  cut  and  the  guide  card-^ 
showing  names  of  tracings  or  parts  of 
machinery  being  one-third  cut.  Tho 
guide  cards  showing  numbers  to  be 
placed  in  index  case  with  the  tab  at 
left  hand  side,  running  left  to  right 
and  the  guide  card  showing  name  of 
tracing  at  right  hand  side  running 
right  to  left,  or  vice  versa.  In  this 
way  the  guides  showing  numbers  will 
not  he  confusing  with  guides  showing 
names  of  tracings.  Now,  in  going 
further  into  this,  supposing  numbers 
I  to  lOO  in  your  series  of  i  to  500 
would  be  sufficient  to  carry  tracings 
showing  general  plan  of  cylinders. 
then  you  would  have  available  num- 
bers from  100  to  500,  or  400  number? 
which  could  be  used  for  cylinder  de- 
tails of  the  different  cylinders.  11ien 
on  the  main  guides  in  index  you  could 
show  something  like  this:  "CYLIN- 
DER DETAILS,"  then  you  could 
subdivide  the  different  details  under 
cylinders  so  they  could  be  easily 
turned  to  without  running  over  all 
cards  under  details  if  you  were  lm)k- 
ing  for  any  particular  part.  What  I 
mean  by  sub-divide  is  to  have  Guide 
Cards  showing  each  detail  separate. 
.\s  an  example,  have  Guide  Cards 
showing  Valve  Stems,  X'alve  Stem 
Stuffing  Box,  Piston  Rod,  Links, 
Link  Blocks,  etc.  Tlien,  for  instance. 
all  cards  for  links  of  all  size  cylinders 
will  be  found,  following  the  Sub- 
Guide  Card  *'Links."  In  doing  this  it 
will  also  be  necessary  to  sub-divide 
your  numbers.  To  explain  this,  will 
say  that  the  first  Sub-Cjuide  Card  un- 
der CYLINDER  DETAILS  would  be 
Cylinder  Heads;  then  you  would  allot 
so  many  numbers   to  cylinder  heads 


just  as  the  requirements  would  de- 
mand. In  all  cases  you  should  group 
your  luunbers,  say,  in  sets  of  ten, 
twenty-five,  fifty,  seve*'<^v-five  or  one 
hundred.  That  is,  in  the  case  of  cyl- 
inder heads,  the  first  number  in  your 
series  would  be  101.  and  if  cylinder 
heads  would  require  100  numbers, 
your  (iuide  Cards  would  show  like 
this:  loi,  125.  150,  175,  201.  If  the 
case  would  happen  to  be  that  you 
would  only  require  twenty  numbers, 
then  Guide  Cards  would  show  like 
this:  101,  110,  121.  We  arrange  it  in 
this  way  for  the  reason  that  if  ^ou 
should  be  looking  for  a  cylinder  head 
knowing  the  number  to  be  105  yon 
would  know  at  a  glance  at  your  Guide 
Cards  that  this  number  would  be 
found  in  index  cards  between  roi  and 
no. 

As  it  would  be  advisable  to  classify 
or  arrange  your  cards  in  your  Index 
Case  so  you  could  pick  out  a  card  for 
a  certain  size  cylinder  or  certain  de- 
tail part  for  any  certain  size  cylinder 
without  looking  over  all  the  cards  un- 
der cylinders.  I  would  suggest  that 
the  index  cards  used  to  carry  the  card 
numbers  or  tracing  numbers  (as  they 
could  be  called)  of  the  cylinder  and 
other  information,  have  a  little  tab  on 
it.  See  I'^ig.  2.  Then  we  could  use 
as  a  cross  index  to  designate  the  dif- 
ferent size  cylinders,  the  stroke  in 
inches,  and  supposing  cylinders  are  of 
the  following  sizes :  8  x  8.  8  x  10,  8  x 
12,  etc.  On  this  small  tab  on  card 
you  would  place  8,  10  or  12  just  as  the 
case  may  be.  Then,  say  you  wanted 
to  find  card  for  an  8  x  10  cylinder, 
you  would  run  down  over  the  tabs  in 
your  index  and  find  a  tab  which  would 
have    10  on   it,   pick   it  out   and  you 
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would  have  the  card  before  you  giv- 
ing information  relative  to  8  x  lo  cyl- 
inder together  with  tracing  or  card 
number,  without  regard  to  can! 
number.  Supposing  that  you  had  sev- 
eral size  cylinders,  the  stroke  being  lo 
inches,  that  is  to  say,  you  would  have 
cylinders  5  x  10.  6  x  10,  8  x  10, 
10  X  10.  etc.  In  this  event  you  would 
put  on  the  small  tab  both  the  diame- 
ter of  the  cylinder  and  the  stroke.  As 
an  example,  will  say  that  you  have  a 
6  X  10  cylinder,  you  would  put  on 
the  small  tab  6-10,"  therefore  showing 
at  a  glance  the  card  in  your  index 
which  has  the  tracing  number  and 
other  information  that  you  may  de- 
sire in  regard  to  this  size  cylinder. 
This  same  cross  index  can  be  used  in 
designating  cards  showing  tracing 
numbers  for  different  cylinder  detail 
parts. 

If  you  were  building  boilers  and 
would  designate  the  size  of  same  by 
horsepower  and  you  had  boiler  trac- 
ings of  10,  20  .30,  40  and  50  H.  P. 
boilers,  the  general  plan  tracings  could 
be  given  the  first  numbers  in  your 
series,  same  as  in  the  above  described 
case  of  cylinders  and  boiler  details 
could  be  given  the  numbers  following. 
Then  the  cards  giving  tracings  num- 
bers of  the  various  IT.  H.  boiler 
general  plan  tracings  could  show  on 
the  small  tabs,  as  a  means  of  cross  in- 
dex, the  H.  P.  of  the  l)oilers,  which 
could  be  10,  20,  30,  40  and  50,  and 
under  details  the  same  scheme  could 
be  used. 

It  appears  to  me  that  no  matter 
what  you  arc  manufacturing,  there  is 
hardly  any  question  but  what  you 
could  use  a  system  along  the  same 
line  as  above  outlined,  unless  it  would 
be  in  the  foundry  business,  or  a  busi- 


ness where  you  were  building  ma- 
chines, all  of  which  are  exactly  du- 
plicate of  each  other. 

Now,  in  connection  with  the  meth- 
od of  indexing  your  tracings  and  blue 
prints  used  as  reference,  I  have  a 
scheme  for  placing  tracings  or  blue 
prints  in  the  drawers  in  your  case. 
There  has  been  a  great  many  methods 
employed :  some  use  tubes  and  roll  the 
tracings,  others  use  envelopes,  and 
some  lay  the  tracings  in  the  drawers 
loose,  but  I  think  I  have  a  method 
which  is  equal  to  all.  If  you  roll  trac- 
ings that  makes  them  hard  to  handle, 
and  if  you  put  them  in  envelopes  there 
is  always  considerable  time  consumed 
and  then  the  tracing  will  almost  al- 
ways turn  up  at  the  corners  or  double 
when  putting  same  back  in  the  envel- 
ope. If  you  lay  them  in  loose  and 
have,  say,  a  hundred  blue  prints  or 
tracings  in  one  drawer,  they  arc  al- 
most certain  to  get  mixed  up,  and 
when  you  go  to  look  for  a  certain 
print  or  tracing  it  will  be  found  nec- 
essary to  look  over  the  entire  number 
of  prints  or  tracings  in  the  drawer 
before  you  find  the  one  you  are  look- 
ing for.  My  methcxl  is  simply  to  use 
a  file  inside  of  the  drawer,  made  along 
the  same  order  as  a  letter  file.  I 
show  my  idea  in  Figs.  3  and  4.  From 
this  you  can  get  a  very  good  under- 
standing of  how  it  is  arranged.  Of 
course  it  is  better  to  make  the  drawer 
or  tray,  as  it  may  be  called,  same  as 
s!i()wn  in  cut  Fig.  3,  that  is,  make  the 
right  side  of  the  drawer  and  the  rear 
end  only  about  ij^"  high,  but  if  your 
case  was  made  you  could  use  the  file  in 
ordinary  drawer  or  tray.  The  little 
curved  nxls  can  be  made  of  J4"  spring 
steel  wire,  and  then  simply  bore  a 
hole  in  the  block  at  the  bottom  of  the 
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drawer  to  receive  the  lower  end  of 
the  rod  and  another  hole  in  the  strip 
running  across  the  drawer  near  the 
top,  to  receive  the  other  end.  Have 
the  holes  bored  a  little  snug  and  have 
the  rods  tapered  at  each  end  so  they 
will  fit  in  tight,  but  not  so  tight  but 
what  they  can  be  removed  when  de- 
sired. Cardboard  or  binder-board  di- 
visions can  be  made  of  rather  light 
weight  card  or  binder  board  with  two 
holes  punched  in  same  to  receive  the 
rods  which  holds  same  in  place.  Then 
the  idea  is,  that  if  you  have  100  trac- 
ings in  one  drawer,  there  would  be 
four  divisions  and  25  tracings  in  each 
division.  See  Fig.  4.  In  this  way, 
suppose  you  wanted  Tracing  Card 
\o.  87,  you  would  know  that  it  would 
l>e  in  division  75  to  100.  You  could 
turn  to  this  division  and  pick  it  out 
in  almost  a  second,  and  then,  after 
you  had  used  the  tracing  it  would 
only  be  a  simple  matter  to  replace  it  in 
the  drawer  in  the  proper  division  and 
its  proper  place  in  the  division.  It 
would  also  be  more  apt  to  be  replacefl 
in  its  proper  place  by  using  this  meth- 
od than  if  other  methods  are  cm- 
ployed. 

Another  suggestion  I  have  to  offer 
is  a  method  of  keeping  track  of  what 
cards  you  have  in  the  shop.  Of  course, 
in  a  small  shop  this  could  probably 
be  kept  in  a  small  memorandum  book, 
but  when  you  have  from  500  to  i  ,000 
cards  in  the  shop  at  a  time  it  become? 
burdensome  to  keep  track  of  same  in 
this  manner.  The  Card  Index  again 
comes  into  play.  Of  course,  it  is  sup- 
posed that  the  tracings  arc  all  num- 
bered as  above  outlined,  and  all  prints 
issued  in  the  shop  are  mounted  on 
heavy  binder  board,  and  generally 
speaking   are    only    known    by    card 


numbers.  Then  the  style  index  card 
which  I  would  suggest  using  is  shown 
in  Fig.  5.  Now  these  cards  are  filed 
in  a  card  index  file  case  containing 
Numerical  Guide  Cards,  same  as 
shown  in  l^^ig.  5,  the  numbers  on  the 
guides  running  as  high  as  the  numbers 
of  tracings  you  may  have.  Then,  when 
a  card  is  issued  to  the  shop,  one  of 
these  index  cards  is  filled  out  and  sent 
with  the  card  to  the  department  ask- 
in  for  it,  and  the  card  is  receipted  for 
either  by  the  foreman  or  his  clerk. 
Then  the  index  card  is  sent  back  to 
the  drafting  room  to  be  filed  in  the 
file  case.  When  the  shop  is  through 
with  the  card  it  is  either  sent  back  or 
recalled  by  the  drafting  room  and 
filed  away  in  racks  made  for  that  pur- 
pose to  be  held  in  readiness  for  an- 
other job  which  would  take  the  same 
card.  In  some  plants  it  may  be  that 
some  of  the  cards  would  stay  out  in 
the  shop  until  they  are  worn  out  be- 
fore they  are  recalled.  One  of  the 
advantages  of  having  this  record  is 
that  when  you  do  a  class  of  work 
where  duplicate  orders  are  frequent, 
the  same  cards  being  used  for  several 
different  jobs,  the  drafting  depart- 
ment can  tell  at  a  glance  at  this  rec- 
ord whether  certain  cards  are  in  the 
shop,  and  if  so  it  is  only  a  matter  of 
recalling  the  cards  and  entering  the 
n(»w  order  number  on  same.  There 
is  also  oftentimes  requests  made  by 
the  foremen  of  the  different  depart- 
ments to  the  drafting  department  for 
cards  for  certain  parts,  stating  they 
had  never  been  received  by  them. 
Now,  without  this  Index  to  rely  upon, 
the  drafting  department  would  have 
no  definite  proof  that  the  particular 
print  asked  for  had  been  issued  to  the 
shop,  and  they  would  simply  have  to 
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^cl  out  another  print,  have  it  nioinit- 
ed  on  a  card  and  send  it  out.  While 
this  would  not  make  so  much  differ- 
ence in  case  the  original  card  had  not 
heen  changed  to  meet  a  request  of  the 
purchaser,  yet  if  it  should  happen  thai 
the  original  card  had  been  changed, 
which  change  would  not  be  regular 
and  would  not  show  on  the  original 
tracing,  you  could  quickly  see  the 
trouble  it  would  cause.  It  sometimes 
happens  that  changes  are  desired  to 
be  made,  and  when  foreman  is  re- 
(juested  to  return  the  original  card  in 
order  to  make  this  change  he  will  say 
that  it  cannot  be  Kxated  and  that 
new  card  would  have  to  be  issued. 
Therefore,  the  drafting  department 
would  go  ahead  and  get  out  new  card 
and  send  it  out  in  the  shop,  and  in  the 
meantime  the  foreman  wtndd  Icxate 
the  old  card  or  original  card  and  in 
some  way  get  the  cards  mixed  and  go 
ahead  and  build  the  machine  accord- 
ing to  the  original  card.  When  the 
machine  is  sent  out  the  customer 
would  come  back  and  say  that  it  was 
not  satisfactory  by  reason  of  certain 
changes  not  having  been  made  as  re- 
quested. You  would  endeavor  to  trace 


the  trouble,  and  the  foreman  would 
produce  the  original  card  and  state 
that  he  built  the  machine  according 
to  prints  he  had  to  work  by.  You 
would  then  take  the  matter  up  with 
the  drafting  dejiartment  and  would 
find  that  change  was  requested  to  have 
been  made,  but  ap|>arently  they  had 
not  made  the  change  on  the  card. 
Now,  according  to  the  circumstances 
the  change  was  made  and  proper  card 
issued  to  the  shop,  but  the  foreman 
used  the  wrong  card.  However,  from 
the  fact  that  no  record  was  kept  of 
the  transaction,  the  drafting  dei>art- 
ment  would  be  held  responsible  for  the 
error,  while  the  fault  was  with  the 
foreman.  If  this  system  is  used  noth- 
ing of  this  nature  would  occur,  as  on 
your  index  card  record  would  be  made 
of  the  new  card  having  been  issued  to 
the  shop,  and  if  a  mistake  of  this  kind 
would  occur  it  could  be  traced  to  the 
proper  department.  With  such  a  sys- 
tem it  will  be  found  that  it  will  not 
only  aid  the  drafting  department  to 
keep  their  record  clear  on  such  points, 
but  it  will  tend  to  make  the  foremen 
more  careful  of  the  cards  issued  to 
them  and  entrusted  in  their  care. 


An  Electro-Photographic  Printing  Press. 

MV    FRANK    C.    PKRKINS. 


WiULK  much  has  been  done  in  re- 
cent years  in  the  improvement 
of  f)rinting  apparatus  for  ordinary 
type  work,  and  electric  motors  are  ex- 
tensively employed  to  great  advan- 
tage, little  or  nothing  has  been  accom- 
plished in  the  way  of  rapid  machine 
photographic  printing  from  negatives 
until  recently.  Mr.  Vrvd  P.  Stevens, 
recently     of    Colorado    Springs,   well 


known  from  his  famous  ** Sunrise*' 
and  "Sunset"  pictures  of  Pike's  Peak, 
has  invented  an  automatic  electric 
printing  machine  which  will  turn  out 
a  thousand  ])rints  per  hour.  The  ac- 
com])anying  illustrations  show  the  ar- 
rangement of  the  arc  lamps  and  the 
])rinting  frames  as  well  as  an  expo- 
sition print  from  this  electric  press. 
The    operation    to    an    observer   is 
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identical  to  that  of  a  foot-power  print- 
i  J"g  press,  the  paper  being  fed   in  a 
f  sheet  at  a  time  by  the  right  hand  and 
rt moved  by  the  left.     The  principal 
difference    is   that    the   pressure   back 
that  forces  the  i>aper  into  contact  willi 
Ifhe  negative  is  brought  down  Tjv  the 
liand  immetliately  after  ]>lacing  a  sheet 
of  paper  in  the  frame,  ini^tead  of  au- 
tomatically as  in  a  printing  press.  Pint 
as    it    opens   antomatically    when    the 
^ exposure  is  shut  off  and  as  the  speed 
>f  printing  is  about  the  same,  the  like- 


.til 


ness  is  striking. 

The  machine  facilitates  job  w^f>rk 
and  variation  in  the  size  of  the  neg- 
atives, their  printing  quality  ami  t!ie 
number  of  prints  i^^quired  makes  no 
differences  in  the  ease  with  which  the 
machine  \s  operated.  For  large  man- 
ufacturing plants  tlK-  photogra[)h  is 
l>eing  more  and  more  extensively  used 
in  iHustrating  apparatus.  Electrical 
I  machines,  machine  tools,  turbines,  en- 
fines,  and  in  fact  every  form  of  man- 


ufactured article  is  now  photographed 
in  the  shop,  and  when  installed  for  fil- 
ing and  for  illustrated  article,  mag- 
azine and  catalog  work.  The  whole- 
sale ])r[nling  from  negatives  in  the 
t-ld  way  is  tedious  and  ex|KMisive, 
The  electric  printing  machine  will  fill 
a   long  felt  want. 

One  actual  performance  of  the  first 
machitie  built  was  the  turning  out  of 
r.250  4x5  prints  from  75  negatives 
by  a  young  lady  operator  in  two  hours 
and  45  minutes.  Only  one  jierson 
was  dtvek>pi ng  these  prints  or  the 
output  would  have  been  dotible<L  A 
gross  of  amateur  work  can  easily  be 
printe(^  from  diflferent  negatives  in 
io  minutes.  It  is  stated  that  the  elec- 
tro-photographic machine  at  St.  Louis 
ExfHJsition  has  printed  with  ease  a 
gro.^s  at  8  X  \o  prints  in  19  minutes, 
iosmg  only  four  prints  from  incorrect 
exposure. 

\\  1  ere  several  hundred  prints  are 
re([uired  from  a  negative  the  average 
speetl  of  production  is  from  7  to  I J 
minutes  to  the  gross,  in  regular  prac- 
tice, according  to  the  size  of  the  prints 
aiKi  the  flensity  of  the  negatives.  Af- 
ter 3  little  experience  an  opfc^.*tor  does 
uniform  work  on  negatives  that  re- 
ffuire  not  over  a  quarter  to  a  half  sec- 
ond ex|x>snre.  Ninety -five  per  cent,  of 
the  negatives  in  commercial  work  are 
exposed  by  the  machine  in  less  tjian 
a  second.  The  exfwsure  is  controlled 
by  the  operattir*s  ftK>t  working  a  trea- 
dle which  is  swung  forward  natur- 
allv  from  the  knee,  of^ening  shutters 
of  orange  fabric  which  return  to  their 
normal  |x>sition  by  the  action  of  a 
sprifig  when  the  pressure  of  the  foot 
is  released, 

The  electric   light  is  a  500-candle 


234 


THE  DRAFTSMAN, 


pH)wcr  enclosed  arc  in  a  reflecting  box 
lined  with  asbestos  and  painted  white. 
The   printing   press   counter   gives  a 


record   of  the   exact  number  of   im- 
pressions. 


Instrument  for  the  Construction  of  Equivalent 
Geometrical  Figures. 

JKREMV  L.   WfLLWON, 


LOS  ANGELES,  California,  has 
invented  n^w  and  useful  im- 
()^ovementi^  in  instruments  for  the 
conftrnccion  of  equivalent  geometric 
figures.  This  invention  relates  to  an 
instrument  by  means  of  which  a 
square  may  be  constructed  whose  area 
shall  equal  that  of  any  given  circle ; 
alho.  by  means  of  which  a  circle  may 
be  constructed  the  area  oi  which  shall 
criiial  any  given  square;  also,  by 
means  of  which  a  slraig^ht  line  may  be 
drawn  equal  to  the  circumference  of 
sny  given  circle;  also,  by  means  of 
which  a  circle  may  be  drawn  whose 
cncumference  shall  equal  any  given 
straight  line;  and  the  object  thereof 
is  to  provide  an  instrument  w^htch  will 
accomplish  the  above  purposes  with- 
out arithmetical  calculation.  He  ac- 
complishes this  object  by  means  of  the 
inslnmient  described  herein  and  il- 
histrnted  in  the  accompanying  draw- 
ings, in  which — 

Figure  i  is  a  diagrammatic  view 
of  the  fomiation  of  the  essential  angle 
of  my  instrument,  with  a  circle  and 
square  shown  in  dotted  lines.  Fig.  2 
is  a  side  elevation  showing  a  triangle 
embodying  my  invention. 

In  the  drawings,  A  represents  my 
complete  triangle  embodying  my  said 
invention  and  is  formed  in  the  follow- 
ing manner:  Construct  any  circle- 
say  the  circle  a  b  c  f,  having  its  cen- 
ter at  e — then  draw  the  line  a  c,  form- 
ing the  diameter  of  the  circle.     With 


£i  as  a  starting-point  measure  off  on 
the  diameter  a  distance  equal  to  one- 
fourth  part  of  the  circumference 
which  will  terminate  at  the  point 
marked  d.  At  the  point  d  erect  a 
perpendicular  to  the  line  a  c.  This 
This  })er[iendicular  line  will  intersect 
the  circumference  of  the  circle  at  b, 
Tlien  draw  the  lines  a  b  and  h  t\ 
thereby  forming  the  right-angle  tri- 
angle a  b  c,  which  forms  a  triangle 
embodying  my  invention  in  which  the 
line  a  b  forms  the  greater  cathetus 
and  the  line  b  c  forms  the  lesser  cath- 
etifs  and  by  means  of  which  a  square 
may  be  constrocted  equal  in  area  to 
any  given  circle,  or  a  circle  may  be 
constructed  equal  to  any  giv^ea  square, 
or  a  straight  line  may  be  drawm  equal 
to  the  circumference  of  any  given  cir- 
cle, or  a  circle  may  be  drawn  the  cir- 
cumference of  which  shall  equal  the 
length  of  any  given  line. 

To  construct  a  square  whose  ar^i^^J 
shall  equal  that  of  any  given  circle.^H 
take  any  given  circle  ^nd  draw  the 
diameter  a  r.  Place  my  triangle  with 
the  apex  angle  b  a  c  ^\  a  and  with  one 
side  resting  on  the  diameter  a  c,  Mark 
on  the  circumference  the  point  at 
which  the  side  opposite  that  resting 
on  the  diameter  and  which  helps  to 
f(3rni  the  apex  angle  or  the  prolonga- 
tion of  such  line  intersects  the  circum- 
ference, and  from  this  point  draw  a 
line  to  a,  and  this  line  will  form  one 
side  of  the  required  square. 
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To  construct  a  circle  whose  area 
shall  equal  that  of  any  given  square, 
take  any  square,  say  a  b  g  h,  place  the 
apex  angle  of  my  triangle  at  any  cor- 
ner of  the  square,  with  one  of"  the 
sides  which  form  said  angle  on  the 
side  of  the  square  and  the  other  side 
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of  the  apex  angle  within  or  partly 
within  the  square,  mark  on  the  side  of 
the  square  the  point  at  which  this  last 
side  or  the  prolongation  thereof  inter- 
sects the  side  of  the  square,  and  from 
this  point  draw    a  .line  to    a,  which 


forms  the  line  a  c  and  is  the  diameter 
of  the  required  circle. 

To  draw  a  straight  line  equal  to 
the  circumference  of  a  circle,  take  the 
triangle  and  place  it  upon  the  diam- 
eter of  the  circle  with  the  point  a 
resting  on  one  end  of  the  diameter 
and  the  base  of  hypotenuse  a  c  rest- 
ing upon  the  diameter,  then  prolong 
the  line  a  b  until  it  intersects  the  cir- 
cumference of  the  circle.  From  this 
.  point  draw  a  line  to  intersect  the  di- 
ameter and  perpendicular  thereto. 
The  distance  from  the  point  at  which 
this  line  intersects  the  diameter  to  the 
point  a  will  be  one-fourth  the  circum- 
ference of  the  circle  and  the  same  can 
be  produced  to  the  required  distance. 

To  construct  a  circle  whose  circum- 
ference shall  equaJ  any  given  straight 
line,  you  will  divide  the  line  into  four 
equal  parts  and  lay  the  triangle  upon 
the  line  with  the  hypotenuse  resting 
thereon,  with  the  point  a  at  one  of 
the  ends  thereof.  Draw  a  perpendic- 
ular line  from  the  point  which  is  one- 
fourth  of  the  distance  from  this  end 
of  this  straight  line.  Draw  a  line 
along  the  greater  cathetus  to  an  in- 
tersection with  this  perpendicular  line. 
This  last  line  is  bisected  by  a  line  at 
right  angles  thereto  and  the  bisecting 
line  extended  to  an  intersection  with 
the  straight  line.  The  point  of  inter- 
section gives  the  center  of  the  desired 
circle. 


Proportional  Dividers, 


THIS  invention  relates  to  improve- 
ments  in  proportional  dividers. 
One  object  of  this  invention  is  to 
provide  means  by  which  the  pivot-pin 
upon  which  the  arms  of  the  dividers 
swing  may  be  securely  held  in  its  ad- 


justed position,  so  that  when  the  di- 
viders have  been  once  adjusted  to  any 
particular  proportion  there  will  be  no 
danger  of  this  adjustment  being  dis- 
turbed. 
In  the  drawings,  Figure  i  is  a  plan 
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view  of  an  ordinary  proportional  di- 
vider having  my  invention  applied 
thereto.  Fig.  2  is  a  side  view  of  the 
same.  Fig.  3  is  a  plan  view  of  pro- 
portional calipers. 

Corresponding  parts  in  all  the  fig- 
ures are  denoted  by  the  same  refer- 
ence characters. 

In  using  proportional  dividers  of 
the  ordinary  style  it  is  usually  neces- 
sary to  take  a  large  series  of  measure- 
ments with  the  dividers  adjusted  to 


^SfJ 


the  same  proportion.  In  doing  this  it 
often  happens  that  the  position  of  the 
pivot-pin  within  the  slot  becomes 
shifted,  thus  destroying  the  former 
proportion  between  the  different  ends 
of  the  divider  and  sometimes  causing 
serious  trouble  in  carrying  out  the 
work  then  in  hand.  By  the  use  of  my 
improvement  in  proportional  dividers 
the  probability  of  such  disturbance  of 
the  adjustment  is  very  slight. 

Referring  to  Fig.  i,  in  which  a 
proportional  divider  having  my  inven- 
tion attached  thereto  is  shown  in 
opened  position,  i  i  represent  two 
arms  which  in  accordance  with  the 
usual  construction  are  provided  with 


the  central  slots  22.  33  repre- 
sent the  short  arms  or  ends  of  the  di- 
vider, and  4  4  the  long  ends  or  arms. 
Passing  through  the  slot  in  each  arm 
is  a. pivot-pin  5,  which  is  provided 
with  a  suitable  nut.  Outside  of  each 
ami  is  a  holding  arm  or  bar  6,  which 
is  provided  with  an  opening  adapted 
to  snugly  receive  the  pivot-pin  and  a 
longitudinal  slot  7.  Passing  through 
the  slot  7  and  screwing  into  the  body 
of  the  arm  4  is  a  clamp-screw  8,  which 
is  provided  with  a  head  of  such  char- 
acter that  it  may  be  readily  engaged 
and  turned  by  the  hand.  Two  of 
these  holding  arms  or  bars  are  pro- 
vided— one  upon  each  arm  of  the  di- 
vider. By  this  means  the  pivot-frtn 
5  is  securely  held  in  its  adjusted  posi- 
tion in  each  arm  and  the  liability  for 
displacement  is  very  much  lessened. 
At  the  same  time  the  pivot-prin  5  may 
act'  as  a  clamp-pin,  which  further  in- 
sures against  displacement. 

The  calipers  shown  in  Fig.  3  are 
constructed  upon  the  same  principle 
that  is,  are,  in  effect,  the  same  instru- 
ment as  shown  in  Fig.  i,  except  that 
the  amis  30  30  and  40  40  are  curved 
instead  of  being  straight,  as  shown  in 
Fig.  I.  The  surface  of  the  arms  of 
the  calipers  or  divider  may  be  pro- 
vided with  the  usual  scale  indicating 
the  proportions  or  relative  sizes  to 
which  the  device  may  be  adjusted. 

The  inventor  is  Mr.  Antonio  Boso- 
la,  of  New  York  Citv. 


It  is  always  better  to  start  a  good 
thing  late,  than  not  at  all — ^it  i.s.  just 
get  into  the  habit  of  reading  **The 
Draftsman".  If  you  get  the  habit  we 
will  send  you  **The  Draftsman  for  five 
years  for  $3.00. 


Summer  School  for  Arrtisans. 


The  fourth  annual  sessions  of  the 
Summer  School  for  Artisans,  held  un- 
der the  direction  of  the  College  of  En  ■ 
gineering  of  the  University  of  Wis- 
consin, begins  June  27th,  and  contin- 


ues for  a  period  of  six  weeks. 

Frederick  E.  Turneaure, 
Dean  College  of  Engineeriing, 

Madison,  Wis. 


Draftsmanship 

In  view  of  the  demand  for  free- 
hand draftsmen  in  pen  and  ink  line 
drawing  which  may  be  adapted  to  pro- 
cesses of  engraving,  Professor  George 
Hartnell  Bartlett,  principal  of  the 
Normal  Art  School  of  Boston,  has  is- 
sued a  practical  book  of  instruction 
intended  to  lead  ambitious  students 
to  help  themselves. 

The  text  includes  eleven  papers  on 
line  drawing,  a  brief  history  of  the 
earlier  arts  of  illustration  and  exix)si- 
tions  of  the  processes  of  drawing  and 
engraving  on  wood,  steel  and  copper 
plate  engraving,  lithography,  zincog- 
raphy, albertype  process,  zinc  process, 
half-tone  etching  on  copper  and  three- 
color  process.  It  concludes  with  two 
readable  essavs  on  ** Nature  the  Great 


and  Ingraving. 

Source  of  Inspiration  for  Composi- 
tion" and  "Art  and  Art  Schools." 

Professor  Bartlett 's  instruction  is 
first  of  all  practical  ami  to  the  point. 
He  speaks  with  authority  in  clear  En- 
glish that  may  not  be  misunderstood. 
The  histories  of  the  early  arts  of  en- 
graving of  the  days  of  Ehirer  and 
Holbein  are  pithy  as  well  as  interest- 
ing. A  charming  simplicity  of  diction 
leads  the  student  to  read  facts  and 
technical  explanations  which  under 
other  phraseology  might  be  dry  and 
uninstructive.  A  spirit  of  encour- 
agement illuminates  the  lessons,  while 
pertinent  advice  is  given  from  the 
standpoint  of  generous  criticism. 

(H.  O.  Houghton  &  Co.  •  The  Riv- 
erside Press,  Cambridge,  Mass.) 


K  &  E  Vertical  Cylindrical  Electrical  Print  Frame. 


This  cylindrical  apparatus  consists 
of  two  sections  of  curved  glass,  each 
mounted  in  a  metal  casing  and  togeth- 
er forming  a  cylinder  which  rotates 
on  a  circular  base.  It  requires  a  floor 
space  of  about  36  x  42  inches.  The 
lamp  is  suspended  in  the  axial  line  of 
the  cylinder,  where  it  travels  by  clcx'k- 
vvork  with  electric  motive  force. 

Tracing  and  paper  are  placed  on 
the  outer  surface  of  the  glass  cylin- 
der, where  they  are  held  by  a  canvas 
curtain  mounted  on  a  vertical  roller 
attached  to  the  upright  which  carries 
also  the  lamp  and  the  mechanism  for 


moving  it.  This  curtain  is  wound  on 
to  the  cylinder  by  rotating  the  cylin- 
der on  it?  base,  which  is  done  by  a 
conveniently  placed  handwheel.  It  is 
held  tense  by  the  roller  spring  and  a 
foot  brake  on  the  base  plate,  which  ar- 
rests the  cylinder.  The  rotating  of 
the  cylinder  therefore  automatically 
winds  the  curtain  on  to  it  and  holds 
the  tracings  and  paj>er  in  very  good 
contact.  The  feeding  in  of  the  trac- 
ing and  paper  is  easily  and  quickly 
accomplished,  and  there  is  no  tilting 
of  the  glass  cylinder.  The  unwind- 
ing of  the  curtain  is  done  by  means 
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spring 


hand  wheel    assisted    by    ih.' 
cting  on  the  curtain  roller 

The  lamp  is  of  a  special  [pattern  to 
give  perfect  diffusion  and  distribti- 
tion  of  light.  It  is  moved  by  clock- 
work and  can  be  set  to  any  required 
speed,  to  any  distance  of  travel^  and 
to  start  from  and  stop  at  any  point. 
The  current  is  cut  off  automatically 
at  the  end  of  the  travel  of  the  lamp. 

This  is  a  very  economical  apparains 
because  it  requires  only  one  lamp, 
even  for  large  tracings.  Tracings  anil 
paper  can  be  inserted  and  removed 
very  quickly  and  conveniently.  It  is 
much  less  liable  to  accidental  break- 
age than  the  similar  cylinders  which 
swing  in  pinions  and  are  placed  hori- 
zontal to  load  them.  Besides  they  re- 
quire less  floor  space. 

These  frames  can  be  furnished  with 
lamp?  for  either  direct  or  alternating 
currents  no  or  220  volts. 

We  furnish  these  frames  all  com- 
plete, ready  to  connect  with  the  feed 
wire  and  can  furnish  them  from  stock 
at  short  notice. 

Keuffel  &  EssER  Co., 

Drawing  Materials,  Surveying  In- 
struments. Measuring  Tapes.  127 
Ftilton  St.»  New  York. 


p 


The  Deepest  Hole  in  the  World. 


The  deepest  boring  yet  made  is  at 
the  village  of  Schladebach^  near  the 
line  between  Leipzig  and  Corbetha. 
It  has  been  made  by  the  Prussian  gov- 
ernment to  test  for  the  presence  of 
coal,  and  was  bored  with  diamond 
drills.     Its  depth  is  1,390  metres  (4,- 


560  feet)  ;  its  breadth  at  the  bottom 
two  inches,  and  at  the  top  eleven  inch 
es.  It  has  occupied  three  and  a  bal'l 
years  to  bore,  and  cost  a  httle  ovcrl 
£5,000  sterling.  The  temperature  at 
the  bottom  is  118  degrees  Fahrenheit 
— Scien tiiic  American. 
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An  Improved  Penholder* 

R.  R.  B.  McBEE,  of  Ardmorc. 
Ind,  Ter.,  has  invented  and  pat- 
ited  a  useful  penholder  which  is  an 
improvement  on  posting-pens,  the  oh- 
|ect  being  a  pen  having  a  double  point 
wl  adapted  to  sinniltaneously  write 
fduphcate  columns  of  figures,  and 
which  is  also  capable  of  bcin^  u<;ed 


and  since  that  time  had  worked  for 
most  of  the  architects  here. 


in  writing  across  a  page,  thus  giving 
duplicate  lines  one  below  the  other. 

By  placing  a  memoranda  slip  so 
that  its  edge  will  He  adjacent  antl 
parallel  to  the  line  on  which  the  mat- 
ter is  to  be  written,  a  duplicate  column 
of  figures  may  be  recorded. 


I 


^■die 


DEATHS. 
Mr.  Edwin  Horatio  Fowler  died  at 
his  residence,  1126  East  Capitol  St., 
after  a  brief  illness.  Mr.  Fowler,  was 
chief  draftsman  of  the  United  States 
Coast  and  Geodetic  Survey,  and  had 
been  identified  with  Washington  hfe 
and  affairs  for  more  than  a  quarter 
of  a  century. 

\ — 

George  Bryan,  a  draftsman  in  the 

ploy  of  Harry   VVachter,  architect, 

ie<i  at  St.  Vincent*s  hospital  after  an 

illness  of  three  weeks  as  the  result  ot 

comph'calion  of  diseases.     Mn  Bry- 

n  came  to  Toledo  eight  years  ago, 


Harry  Linclon,  draftsman  in  the 
employ  of  the  Reading  Coal  &  Iron 
Co,,  died  at  Reading,  Pa.,  having  been 
struck  by  an  engine. 


NO  J 


To  an  electrician  one  horsepower  is 
746  watts. 

The  fiercest  of  all  animals  are  the 
black  panthers. 

Two-thirds  of  the  world's  sugar  is 
made  fromjjeets. 

Of  1,200  locomotives  in  use  in  Ja- 
|>an,  500  arc  American  made. 

The  largest  oilship  in  the  world, 
the  Narragansett,  has  just  been 
lavmched  in  the  Gyde.  She  will  hold 
io»ooo  tons  of  oil,  which  can  be  dis- 
charged at  the  rate  of  900  tons  an 
hour. 

Tliere  are  227  lead  pencil  factories 
in  Germany,  which  employ  2,813  p<^r- 
sons,  and  export  each  year  1,614  tons 
of  pencils,  worth  $2,000,000. 

Nearly  all  the  safety  matches  which 
are  safe  against  friction  on  sandpaper, 
stone,  wood,  or  brick,  ignite  readily 
from  a  quick  rob  on  glass. 

Malta  is  the  most  thickly  populated 
island  in  the  world.  It  has  1,360  peo- 
pie  to  the  square  mile.  Barbados  has 
1 ,054  people  to  the  square  mile. 


World's  Fair  Faas. 


The  Holland  submarine  torpedo 
boat  will  navigate  under  the  waters 
of  the  lagoons. 


Nearly  a  hundred  and  fifty  millions 
of  feet  of  lumber  were  used  in  build- 
ing this  great  World's  Fair. 


Among  the  kings  who  will  visit  the 
Exposition  are:  King  Menelik,  of 
Abyssinia;  the  King  of  Siam;  Som- 
dotoh  Chowfa  Moha  Vagiravudh, 
Crown  Prince  of  Siam,  and  Ibrahim, 
Sultan  of  Johore. 


The  foreign  governments  will  be 
strongly  represented.  Germany  and 
France  are  spending  over  $1,000,000 
each;  Brazil,  $600,000;  Great  Britain, 
Mexico,  China  and  Japan  each  over 
$500,000. 


The  Philippine  exhibit  covers  forty 
acres,  showing  the  commerce  and  in- 
dustries of  the  islands.  Includes  na- 
tive workmen  and  material,  tribes- 
men, their  families  and  huts,  land  and 
water  vehicles,  and  a  typical  Manila 
street. 


Five  hundred  thousand  incandes- 
cent electric  lamps  will  be  employed  in 
the  illumination  of  the  World's  Fair 
grounds  and  buildings. 


The  largest  gla«s  bottle  ever  made 
in  the  world  will  be  exhibited  at  the 
World's  Fair,  St.  Louis,  this  year.  It 
was  blown  in  the  plant  of  the  Illinois 
Glass  Co.,  at  Alton,  111. 


M«r     JJiJ* 


9f 


^^^^^^^^^^^^^ 


MEANT  WHAT  SHE  SAID. 


Miss  Utaplace — •'Allow  me  to  in- 
troduce you  to  my  perspective  hus- 
band." 

Miss  Parcavenue — "You  mean  youi 
•prospective  husband,'  don't  you?" 

Miss  Utaplace — **I  mean  exactly 
what  I  say.  He*s  a  draftsman."— 
Baltimore  American. 


TROUBLE. 


Trouble's  comin'  soon  enough. 

I'se  a-gwine  to  wait. 
Won't  rush  f'um  de  front  room  do* 

To  meet  it  at  de  gate. 
If  it's  out  to  catch  you, 

'Tain'  much  use  to  run; 
So  you  might  as  well  be  happy 

While  you  has  a  chance  foh  fun. 

Trouble's  mighty  curious. 

Don*t  wear  out  a  bit. 
De  mo*  of  it  you  has,  de  mo' 

You's  liable  to  git. 
An'  yet  it's  mighty  timid; 

You'll  learn  it  after  while. 
Like  dem  microbes  in  de  sunshine, 

You  kin  kill  it  wif  a  smile. 

— IVashington  Star, 


TRAIN      TIME.— Nextholidayat- 
whichthisyearstops  is  Decoration  Day. 


FlG.l. 

It  was  not  gotten  up  for  something 
new  to  maniifactorer,  nor  is  it  for  sale, 
but  came  about  through  the  careless- 
ness of  the  boy  whose  business  it  is  to 
start  the  power  going  and  keep  a  look 


on  the  water  when  he  started  the  en- 
gine, and  of  course  the  cylinder  would 
get  hot  in  a  few  minutes  and  the  en- 
gine would  not  go.  It  was  then  neces- 
sary to  turn  the  water  on  and  wait  till 
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the  engine  had  time  to  get  cool,  stop- 
ping all  the  machines  for  at  least 
fifteen  minutes.  Something  had  to  be 
done  or  the  engine  would  be  ruined. 

Referring  to  the  sketches.  Fig.  i  is  a 
sectional  elevation  looking  from  the 
crank  end,  and  Fig.  2  is  a  part  side 
ele%'ation,  The  sketches  are  not  uni- 
form and  are  merely  given  to  show  the 
principal  of  the  water  cut-off. 

A  &  B  represent  the  cylinder,  f  the 
lamp  chimney  or  igniting  tube,  g  the 
pipe  through  which  the  warm  water 
is  discharged  from  the  jacket  of  the 
cylinder,  and  C  the  funnel  topped 
waste  pipe  carrying  off  the  water. 

The  rod  J  has  a  crank  at  each  end 
and  is  carried  in  bearings  i  and  k. 

The  tin  cup  e  is  hung  by  a  small 
chain  bale  to  the  crank  rod  at  J,  di* 
rectly  under  the  drop  of  the  stream  of 
water  from  the  pipe  g  to  the  waste 
pipe  c.    The  tin  cup  c  has  a  nail  hole  in 


the  bottom.  At  the  opposite  end  of 
the  rod  J,  is  a  shorter  crank  to  which 
the  rod  1  is  pivoted  at  its  lower  end. 
A  bearing  o  is  fastened  to  f,  having 
at  its  upper  end  the  pivoted  cover  n  to 
the  igniting  tube  f.  The  cover  n  is 
shown  raised  as  it  is  when  the  engine 
is  running.  The  igniting  jet  can  not 
be  lighted  when  this  lid  is  down,  and 
if  raised  and  the  gas  lighted,  it  will  go 
out  the  instant  it  closes  the  top  of  the 
tube.  Before  the  engine  can  be  started, 
the  water  must  be  turned  on,  fill  up  the 
jacket  and  overflow  through  g,  fall 
mto  and  fill  up  the  tin  cup,  which 
form  a  weight  to  raise  the  cover  n. 
The  can  gets  full  and  runs  over  in  the 
funnel,  but  if  the  water  be  turned  off, 
the  water  in  the  cop  leaks  through 
the  nail  hole  in  bottom,  reducing  the 
weight  until  it  will  hold  the  cover  n  no 
longer,  when  it  closes  the  top  of  f,  and 
stops  the  engine. 


Dimensions  of  Open  EndlWrench. 


A  ==  i^^  D. 

D  =  Diani.  of  Boh. 


U 
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McCfl4J^ICAL 

The  Economy  of  the  Slide  Rule. 

CARL  G.  BARTH,  M,  E. 
The  Invention  of  Slide  Rule  for  Accurately  Fixing  Uie  Feed  and    Speed 
of  Power-Driven  Machine  Tools  is   one   of  the    Most   I  sefuJ  Flconomical 
Assets  in  Factory  Management. 


'f 


Fn  a  paper  on  "Shop  Management," 
^read  at  the  Saratoga  meeting  of  the 
'^ciety  in  June  last,  Mr.  Fred  W.  Tay- 
lor referred  to  certain  slide  rules  that 
had  been  invented  and  developed  under 
his  supervision  and  general  guidance, 
by  means  of  which  it  becomes  a  com- 
paratively simple  matter  to  determine 
that  feed  and  speed  at  which  a  lathe 
or  kindred  machine  tool  must  be  run 
in  order  to  do  a  certain  piece  of  work 
in  a  minimtim  of  time* 

These   slide  rules   were   also   men- 
'tinned  by  Mr,  H.  L,  Gantt  in  his  paper, 
^**A  Bonus  System  of  Rewarding  La- 
Bbor''  (New  York  meeting,  December, 
^kgoi),  as  being  at  that  time  in  success- 
^rful  use  in  the  large  machine  shop  of 
the  Bethlehem  Steel  Company,  and  re- 
productions of  a  number  of  instruction 
•cards  were  therein  presented,  the  dic- 
tated feeds  and  speeds  of  which  had 
been    determined    by   means   of   these 
slide  rules, 

Mr.  Taylor  early  set  about  making 
experiments  with  a  view  to  obtaining 
1  formation,  in  regard  to  resistances  in 
titting  steel  with  edged  tools,  and  al- 
the  relations  that  exist  between  the 
Jepth  of  cut  and  feed  taken  to  the  cur- 
ing speed  and  time  that  a  tool  will 
endure  J  and  he  advanced  far  enough 


along  these  lines  in  his  early  position 
as  engineer  for  the  Midvale  Steel  Com- 
pany to  make  systematic  and  success- 
ful use  of  the  information  obtained; 
but  as  tliis,  of  course,  was  confined  to 
tempered  carbon  tools  only,  it  was  not 
applicable  to  the  modern  high-speed 
steel,  so  that  the  invention  and  intro- 
duction of  this  steel  called  for  new 
experiments  to  be  made. 

These  were  first  undertaken  under 
Mr.  Taylor's  directions  at  Bethlehem, 
so  far  as  the  cutting  of  steel  atone  was 
concerned ;  and  later  on  at  the  works 
of  William  Sellers  &  Co.,  Inc.,  of  Phil- 
adelphia, at  which  place  the  writer 
spent  15  months  in  going  over  these 
experiments  again,  on  both  steel  and 
cast  iron,  and  with  tools  of  a  variety 
of  shapes  and  sizes,  for  which  nearly 
25  tons  of  material  were  required. 

However^  it  is  not  the  writer's  in- 
tention  at  this  time  to  give  an  account 
of  these  experiments,  or  of  the  results 
obtained  and  conclusions  drawn  from 
them,  but  merely  to  give  some  idea 
of  the  slide  rules  on  which  these  have 
been  incorporated,  and  by  means  of 
which  a  most  complex  mathematical 
problem  may  be  solved  in  less  than  a 
minute. 

He  will  also  confine  his  attention  to 
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the  most  generally  interesting  of  these 
slide  rules;  that  is,  the  slide  rules  for 
lathes,  and  he  will  take  for  an  example 
an  old  style  belt-driven  lathe,  with 
cone  pulley  and  back  gearing. 

Considering  the  number  of  variables 
that  enter  into  the  problem  of  deter- 
mining the  most  economical  way  in 
which  to  remove  a  required  amount  of 
stock  from  a  piece  of  lathe  work,  they 
may  be  enumerated  as  follows : 


or  work. 

VII.  The  depth  of  the  cut  to  be 
taken. 

VIII.  The  feed  to  be  used. 

IX.  The  cutting  speed. 

X.  The  cutting  pressure  on  the 
tool. 

XI.  The  speed  combination  to  be 
used  to  give  at  the  same  time  the 
proper  cutting  speed  and  the  pressure 
required  to  take  the  cut. 


I      f      3      4      5      6      ?      g 
FlO.  1. 

I.  The  size  and  shape  of  the  tools 
to  be  used. 

II.  The  use  or  not  of  a  cooling 
agent  on  the  tool. 

III.  The  number  of  tools  to  be 
used  at  the  same  time. 

IV.  The  length  of  time  the  tools 
are  required  to  stand  up  to  the  work 
(Life  of  Tool). 

V.  The  hardness  of  the  material 
to  be  turned  (Class  Number). 

VI.  The  diameter  of  this  material 


Q      10      11 


12     IS     14     15 


XII.    The  stiffness  of  the  work. 

All  of  these  variables,  except  the 
last  one,  are  incorporated  in  the  slide 
rule,  which,  when  the  work  is  stiff 
enough  to  permit  of  any  cut  being 
taken  that  is  within  both  the  pulling 
power  of  the  lathe  and  the  strength 
of  the  tool,  may  be  manipulated  by  a 
person  who  has  not  the  slightest  prac- 
tical judgment  to  bear  on  the  matter; 
but  which  as  yet,  whenever  the  work 
is  not  stiff  enough  to  permit  of  this, 


docs  require  to  be  han^Ued  by  a  per- 
son of  a  good  deal  of  practical  ex- 
perience and  judgment. 

H  However,  we'  expect  some  day  to 
accumuhte  enough  data  in  regard  to 
the  relations  between  the  stiffness  of 
the  work  and  the  cuts  and  speeds  tliat 
will  not  produce  detrimental  chatter,  to 
do  without  personal  judgment  in  this 
matter  also,  and  we  will  at  present 
take  no  notice  of  the  twelfth  one  of 
the  above  variables,  but  confine  our- 
selves to  a  consideration  of  the  first 
eleven  only. 

Of  these  eleven,  all  except  the  third 

H  and  tenth  enter  into  relations  with 
eacli  other  that  depend  only  on  the 
cutting  properties  of  the  tools,  while 
all  except  the  second,  fourth  and  ninth 
also  enter  into  another  set  of  rela- 
tions that  depends  on  the  pulling 
power  of  the  lathe,  and  the  problem 
primarily  solved  by  the  slide  rule  is 
the  determination  of  that  speed-com- 
bination which  will  at  the  same  time 
most  nearly  utilize  all  the  pulling  pow- 
er of  the  lathe  on  the  one  hand,  and 
the  full  cutting  efficiency  of  the  tools 
on  the  other  hand,  when  in  any  par- 

^  ticular  case  under  consideration  values 

y  have  been  assigned  to  all  the  other 
nine  variables. 

If  our  lathe  were  capable  of  making 
any  number  of  revolutions  per  minute 
between  certain  limits,  and  the  possible 
torque  corresponding  to  this  number 
of  revolutions  could  be  algebraically 
expressed  in  terms  of  such  revolutions, 
then  the  problem  might  possibly  be 
reduced  to  a  solution,  by  ordinary  al- 
gebraic methods,  of  two  simultaneous 
equations  containing  two  unknown 
quantities ;  but  as  yet  no  such  driving 
mechanism  has  been   invented,  or  is 


ever  likely  to  be  invented,  so  that, 
while  the  problem  is  always  essentially 
the  solution  of  two  simultaneous  equa- 
tions or  sets  of  relations  between  a 
number  of  variables,  its  solution  be- 
comes necessarily  a  tentative  one;  or, 
in  other  words,  one  of  trial  and  error, 
and  involving  an  endless  amount  of 
labor,  if  attempted  by  ordinary  mathe- 
matical methods ;  while  it  is  a  perfectly 
direct  and  remarkably  simple  one  when 
performed  on  the  slide  rule. 

The  slide  rule  method  of  solution 
may,  however,  also  be  employed  for 
the  solution  of  numerous  similar  prob- 
lems that  are  capable  of  a  direct  and 
perfect  algebraic  solution;  and  it  will, 
in  fact,  be  best  to  exhibit  the  same  in 
connection  with  the  simplest  imagin- 
able problem  of  this  kind. 

In  the  first  place,  the  solution  of 
two  simultaneous  equations  may  be 
,e:raphically  effected  by  representing 
each  of  them  by  a  curve  whose  coordi- 
nates represent  possible  values  of  the 
two  unknown  quantities  or  variables, 
for  them  the  coordinates  of  the  point 
of  intersection  of  these  curves  will  rep- 
resent values  of  the  unknown  quan- 
tities that  satisfy  both  equations  at  the 
same  time. 

Example  i.  Thus,  we  have  y  -f  x 
—  12  and  y  —  x  =  3  these  equations 
are  respectively  represented  by  the  two 
straight  lines  AB  and  CD  in  Fig,  1 ; 
and  as  these  intersect  at  a  point  (i) 
whose  coordinates  are  x  =  45^  and 
y  ^  7>4,  these  values  will  satisfy  both 
equations  at  the  same  time. 

Example  2.  Suppose  again  that 
we  have  x,y  ^=  18  and  y  = 
3  and  these  equations  are  respec- 
tively represented  by  the  equilateral 
hyperbola   EF  and    the  straight   line 
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GH ;  and  the  coordinates  to  the  point 
of  intersection  of  these  (2)  being  re- 
spectively X  ^=  245  and  y  ^  7»35> 
these  values  will  satisfy  both  equa- 
ions  at  the  same  time. 
Example  3.  SimilarlVt  if  we  have 
y  —  X  =  3  and  y.x  =  18  these  equa- 
tions are  respectively  represented  by 
tile  straight  lines  CD  and  the  equilat- 
eral hyperbola  EF;  and  the  coordi- 
nates to  the  point  of  intersection  of 
these   (3)  being  x  =:  3  and  y  =  6, 


difference  of  two  numbers  being  given, 
what  are  the  numbers?*' 

The  rule  is  set  for  the  solution  of 
the  case  in  which  the  sum  of  the  num- 
bers is  12  and  their  difference  3,  §0 
that  we  may  write 

y  +  X  =  12  and  y — x  ^^  3. 
which  are  the  same  as  the  equations  in 
Example  i  above. 

In  the  rule  the  upper  fixed  scale  rep- 
resents possible  values  of  the  sum  of 
the  two  numbers  to  be  found,  for  which 
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these  values  will  satisfy  both  equations 
at  the  same  time. 

The  slide  rule  method  of  effecting 
these  solutions — to  the  consideration 
of  which  we  will  not  pass — will  read- 
ily, be  seen  to  be  very  similar  in  its  es- 
sential nature  to  this  graphical  method 
lough  quite  different  in  form. 

In  Fig,  2  is  shown  a  slide  rule  by 
means  of  which  may  be  solved  any 
problem  within  the  range  of  the  rule 
of  the  general  form:    'The  sum  and 


the  example  under  consideration  gives 
y  +  X  =^  12  opposite  which  number 
is  therefore  placed  the  arrow  on  the 
upper  slide.  ^ 

The  scale  on  this  slide  represents 
possible  values  of  the  lesser  of  the  two 
numbers  (designated  by  x)  and  the 
double  scale  on  the  middle  fixed  por- 
tion of  the  rule  represents  possible 
values  of  the  greater  of  the  two  num- 
bers (designated  by  y) ;  and  tJiese  var- 
ious scales  are  so  laid  out  relatively 
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to  each  other  and  to  the  arrow  refer- 
red  to,  that  any  two  coincident  num- 
bers on  these  latter  scales  have  for 
their  sum  the  number  to  which  this 
arrow  is  set;  in  this  case  accordingly 
12. 

The  bottom  fixed  scale  on  the  rule 
represents  possible  values  of  the  dif- 
ference of  the  two  numbers  in  this  case 
3,  opposite  which  number  is  therefore 
placed  the  arrow  on  the  bottom  slide  of 


values  coincident  to  it  in  the  two  x 
scales  on  the  slides ;  and  this  done,  we 
readily  discover  in  which  direction  we 
must  move  along  the  first  scale  in  or- 
der  to  pick  out  that  value  of  y  which 
has  the  same  value  of  x  coincident  with 
it  in  both  x  scales.  For  the  case  under 
consideration  this  value  of  y  is  7J4, 
and  the  coincident  value  in  both  scales 
is  4J/S.  Evidently*  therefore,  y  =^  7J4 
and  X  =^  4j4  are  the  numbers  sought. 
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the  lesser  of  the  two  numbers,  x ;  and 
the  double  fixed  scale  in  the  middle  of 
the  rule  represented  as  already 
pointed  out,  possible  values  of  y,  the 
whnle  is  so  laid  out  that  any  two  coin- 
cident numbers  on  these  latter  scales 
have  for  their  difference  the  number 
to  which  this  arrow  is  set ;  in  this  case 
accordingly  3, 

Fixing  now  our  attention  on  any 
number  on  the  double  y  scale  in  the 
middle  of  the  rulcj  we  first  note  the 


In  the  same  manner  we  make  a  slide 
for  Fowler  became  coincident  with  14 
lulc  for  the  solution  of  the  general 
problem :  "The  product  and  quotient 
of  two  numbers  being  given,  what  arc 
the  numbers  ?" 

Such  a  rule  would  differ  from  the 
above  described  rule  merely  in  ha\nn^ 
longarithmic  scales  instead  of  plain 
arithmetic  scales. 

By  the  combined  use  of  both  arith- 
metical and  logarithmic  scales  we  may 
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even  construct  rules  for  a  similar  solu- 
tion of  the  general  problems:  "The 
sum  and  product,  or  the  sum  and  quo- 
tient, or  the  difference  and  product,  or 
the  difference  and  quotient,  of  two 
numbers  being  given,  what  are  the 
numbers?"  and  a  multiplicity  of  oth- 
ers; and  the  writer  ventures  to  sug- 
gest that  slide  rules  of  this  kind,  and 
some  even  simpler  ones,  might  be  made 
excellent  use  of  in  teaching  the  first 
elements  of  algebra,  as  they  would 
offer  splendid  opportunities  for  illus- 
trating the  rules  for  the  operations 
with  negative  numbers,  which  are  such 
a  stumbling  block  to  the  average  young 
student. 

We  now  have  sufficient  idea  of  the 
mathematical  principles  involved,  for 
a  complete  understanding  of  the  work- 
ing of  the  slide  rule  whose  representa- 
tion form  the  main  purpose  of  this  pa- 
per. 

This  slide  rule,  in  a  somewhat  ideal 
form  in  so  far  as  it  is  made  out  of 
neither  steel  nor  cast  iron,  but  for  an 
ideal  metal  of  properties  between  these 
two,  is  illustrated  in  Fig.  3.  It  will  be 
seen  to  have  two  slides  in  its  upper 
section  and  three  in  its  lower  section, 
and  is  in  so  far  identical  with  the  rules 
made  for  the  Bethlehem  Steel  Com- 
pany, while  in  the  rules  more  recently 
made  it  had  been  found  possible  and 
convenient  to  construct  it  with  only 
two  slides  in  the  lower  section  also. 

It  is  shown  arranged  for  a  belt- 
driven  lathe  with  five  cone  Steps,  which 
are  designated  respectively  by  the  num- 
bers I,  2,  3,  4,  5,  from  the  largest  to 
the  smallest  on  the  machine.  This 
lathe  has  a  back  gear  only,  and  the 
back  gear  in  use  is  designated  by  the 
letter  A,  the  back  gear  out  by  the  let- 


ter B.  It  also  has  two  counter-shaft 
speeds,  designated  respectively  by  S 
and  F,  such  that  S  stands  for  the 
slower,  F  for  the  faster  of  these  speeds. 

The  Speed  Combination  3  —  A  — 
S  thus  designates — to  choose  an  ex- 
ample—the belt  on  the  middle  cone 
step,  the  back  gear  in,  and  the  slow 
speed  of  the  counter-shaft;  and  simi- 
larly, the  combination  i  —  B  —  F  des- 
ignates the  belt  on  the  largest  cone 
step  on  the  machine,  the  back  gear 
out,  and  the  fast  speed  of  the  counter- 
shaft; and  so  on. 

The  double,  fixed  scale  in  the  middle 
of  the  rule  (marked  Feed)  is  equiva- 
lent to  the  y  scale  of  the  rule  in  Fig. 
2.  and  the  scales  nearest  to  this  on  the 
slides  on  each  side  of  it  (marked 
Speed  Combination  for  Power,  and  for 
Speed  respectively)  are  equivalent  to 
the  x  scales  on  th^  rule  in  Fig.  2.  The 
rest  of  the  scales  represent  the  var- 
ious other  variables  that  enter  into 
the  problem  of  determining  the  proper 
feed  and  speed  combination  to  be  used, 
fixed  values  being  either  directly 
given  or  assigned  to  these  other  vari- 
ables, in  any  particular  case  under  con- 
sideration. 

The  upper  section  of  the  rule  em- 
bodies all  the  variables  that  enter  the 
question  of  available  cutting  pressure 
at  the  tool,  while  the  lower  section 
embodies  all  the  variables  that  enter 
into  the  question  of  cutting  speed ;  or, 
in  other  words,  the  upper  section  deals 
with  the  pulling  power  of  the  lathe,  the 
lower  section  with  the  cutting  prop- 
erties of  the  tool ;  and  our  aim  is  pri- 
marily to  utilize,  in  every  case,  both 
of  these  to  the  fullest  extent  possible. 

The  example  for  which  the  rule  has 
been  set  in  the  illustration  is : 
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A  j4-inch  depth  of  cut  to  be  taken 
with  each  of  two  t<x>Is  on  a  material 
of  class  14  for  hardness,  and  of  20 
inches  diameter,  and  the  tools  to  last 
I  honr  and  45  minutes  under  a  good 
stream  of  water. 

The  steps  taken  in  setting  the  rule 
were: 

I.  The  first  scale  in  the  upper  or 
Power  section  of  the  rule,  from 
above,  was  first  set  so  that  2  in  the 
scale   marked   Number  of  Tools   be- 


r  hour  45  minutes  in  the  fixed  scale 
marked  Life  of  Tool. 

4,  The  arrow  on  the  lower  side  of 
the  second  slide  in  this  section  of  the 
rule  was  set  to  coincide  with  >4  inch 
in  the  scale  marked  Depth  of  Cut  for 
Cutting  Speed. 

5.  The  third  and  last  slide  in  this 
section  was  so  set  that  20  inches  in 
the  scale  marked  Diameter  of  Work 
for  Cutting  Speed  became  coincident 
with  14  in  the    scale    marked    Class 
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came  coincident  with  J4  mch  in  the 
fixed  scale  marked  Depth  of  Cut  for 
Power. 

2.  The  second  slide  in  this  section 
of  the  rule  was  so  set  that  20  inches 
in  the  scale  marked  Diameter  of  Work 
in  the  scale  marked  Class  Number  for 
Power. 

3.  The  first  slide  from  below,  in 
the  lower  or  Speed  section  of  the  rule, 
was  so  set  that  the  arrow  marked 
With   Water  became  coincident  with 


Number  for  Cutting  Speed. 

Let  us  now  separately  direct  our  at- 
tention to  each  of  the  two  sections  of 
the  rule. 

In  the  Power  section  we  find  all  of 
the  speed  combinations  marked  B 
(back  gear  out)  entirely  beyond  the 
scale  of  feeds,  which  means  that  the 
estimated  effective  pull  of  the  cone  belt 
reduced  down  to  the  diameter  of  the 
work  does  not  represent  enough  avail- 
able cutting  pressure  at  each  of  the 
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tools  to  enable  a  depth  of  cut  of  }4 
inch  to  be  taken  with  even  the  finest 
feed  of  the  lathe.  Turning,  however, 
to  the  speed  combinations  marked  A 
(back  gear  in),  we  find  that  with  the 
least  powerful  of  them  (5— A— F)  the 
e  feed,  which  amounts  to  5-128  inch 
=  0.039  inch,  may  be  taken;  while 
the  f  feed,  which  amounts  to  1-20  inch 
=  0.05  inch,  is  a  little  too  much  for  it, 
though  it  is  within  the  power  of  the 
next  combination  (5 — A— S),  and  so 
on  until  we  finally  find  that  the  most 
powerful  combination  (i — ^A— S)  is 
nearly  capable  of  pullinj^  the  i  feed, 
which  amounts  to  i-io  inched 
inch. 

In  the  Speed  section  of  the^mle  we 
hkewise  find  that  all  the  B  combina- 
tions lie  beyond  the  scale  of  feeds, 
while  we  find  that  the  combination  5 — 
A— F  (w^hich  corresponds  to  a  spin- 
dle speed  of  1 1 47  revolutions  per  min- 
ute), can  be  used  in  connection  with 
the  finest  feed  (a)  only,  if  we  are  to 
live  up  to  the  requirements  set  for  the 
life  of  the  tool;  while  the  next  com- 
bination (4 — A — F)  will  allow  of  the 
c  feed  being  taken,  the  combination  3 
— A^ — F  of  the  f  feed,  and  so  on  until 
we  finally  find  that  the  combination 
J — A — S  is  but  a  little  too  fast  for  the 
coarsest  (o)  feed,  and  that  both  of  the 
slowest  combinations  ( i — A^ — S  and 
2 — A — ^S)  would  permit  of  even  coars- 
er feeds  being  taken  so  far  as  only 
the  lasting  qualities  of  the  tools  are 
concerned. 

We  thus  see  that  there  is  a  vast  dif- 
ference between  what  the  Power  sec- 
tion of  the  rule  gives  as  possible  com- 
binations of  feeds  and  speeds  for  the 
utilization  of  the  full  pulling  power  of 
the  lathe,  and  what  the  Speed  section 


of  the  rule  gives  for  sudi  combinations 
for  the  utilization  of  the  tools  up  to  the 
full  limit  set.  However,  by  again  run- 
ning down  the  scale  of  feeds  we  find 
that,  in  both  sections  of  the  rule,  the  i 
feed  (o.i  inch  =  o.i  inch)  is  but  a 
trifle  too  coarse  for  the  combination 
I — A— F,  while  the  h  feed  (5-64  inch 
-=  0,078  inch)  is  somewhat  too  fine  in 
connection  with  this  speed  combina- 
tion I — A^F,  both  for  the  full  utili- 
zation of  the  pulling  power  of  the  belt 
on  the  one  hand,  and  for  the  full  util- 
ization of  the  cutting  efficiency  of  the 
to4ils  on  the  other  hand. 

In  this  case,  accordingly,  tlie  rule 
does  not  leave  a  shadow  of  doubt  as  to ' 
which  speed  combination  should  be 
used,  while  it  leaves  us  to  choose  be- 
tween two  feeds,  the  finer  of  which 
does  not  allow  us  to  work  up  to  the 
full  limit  of  either  the  belt  or  the  tools, 
and  the  coarser  of  which  will  both 
overload  the  belt  a  trifle  and  ruin  the 
tools  a  trifle  sooner  than  we  first  in- 
tended to  have  them  give  out. 

The  final  choice  becomes  a  question 
of  judgment  on  the  part  of  the  slide 
rule  and  instruction  card  man,  and  will 
depend  upon  how  sure  he  is  of  having 
assigned  the  correct  class  number  to 
the  material  or  not ;  and  this  latter  con- 
sideration opens  up  a  number  of  ques- 
tions  in  regard  to  the  practical  utiliza- 
tion of  the  rule,  which  for  the  lack  of 
time  cannot  be  taken  up  in  the  body  of 
this  paper,  but  which  will  be  fully  an- 
swered by  the  writer  in  any  discussion 
on  the  subject  that  may  arise. 

Having  decided  upon  the  speed  and 
now  turns  to  the  Time  slide  rule  illus- 
feed  to  use,  the  instruction  card  man 
t  rated  in  Fig.  4,  and  by  means  of  this 
determines  the  time  it  will  take  the 
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tools  to  traverse  the  work  to  the  ex- 
tent wanted,  and  making  a  fair  allow- 
ance for  the  additional  time  consumed 
in  setting  the  tools  and  calipering  the 
work,  he  puts  this  down  on  the  instru- 
ment card  as  the  time  the  operator 
should  take. 

For  finishing  work  the  pulling 
power  cuts  no  figure,  so  that  this  re- 
solves itself  into  a  question  of  feed 
and  speed  only;  and  for  the  selection 
of  the  speed  combination  that  on  any 
particular  lathe  will  give  the  nearest 
to  a  desired  cutting  speed,  the  speed 
slide  rule  illustrated  in  Fig.  5  is  used. 

It  will  be  readily  realized  that  a 
great  deal  of  preliminary  work  has  to 
be  done  before  a  lathe  or  other  ma- 
chine tool  can  be  successfully  put  on 
a  slide  rule  of  the  kind  described 
above.  The  feeds  and  speeds  and  pull- 
ing power  must  be  studied  and  tabu- 
lated for  handy  reference,  and  the 
driving  belts  must  not  be  allowed  to 
fall  below  a  certain  tension,  and  must, 
in  every  way,  be  kept  in  first-class  con- 
dition. 

In  some  cases  it  also  becomes  neces- 
sary to  limit  the  work  to  be  done,  not 
by  the  pull  that  the  belts  can  be 
counted  on  to  exert,  but  by  the 
strength  of  the  gears,  and  in  order  to 
quickly  figure  this  matter  over  the 
writer  also  designed  the  Gear  slide 
rule  illustrated  in  Fig.  6,  which  is  an 
incorporation  of  the  formulae  estab- 
lished several  years  ago  by  Mr.  Wil- 
fred  Lewis. 

For  the  pulling  power  of  a  belt  at 
different  speeds,  the  writer  has  estab- 
lished new  formulc-e,  which  take  ac- 
count of  the  increasing  sum  of  the 
tensions  in  the  two  slides  of  a  belt  with 
increasing  effective  pull,  and  which  at 


the  same  time  are  based  on  the  ten- 
sions recommended  by  Mr.  Taylor  in 
his  paper  entitled,  "Notes  on  Belting," 
which  was  presented  at  the  meeting  of 
the  society  in  December,  1893. 

These  formulae  have  also  been  in- 
corporated on  a  slide  rule,  but  as  the 
writer  hopes  at  some  future  time  to 
prepare  a  separate  paper  on  this  sub- 
ject, he  will  not  go  into  this  matter  any 
further  at  the  present  time. 

Having  thus  given  an  outline  of 
the  use  of  the  slide  rule  system  of  pre- 
determining the  feeds  and  speeds,  etc., 
at  which  a  machine  tool  ought  to  be 
run  to  do  a  piece  of  work  in  the  short- 
est possible  time,  the  writer,  who  has 
made  this  matter  an  almost  exclusive 
study  during  the  last  four  years,  and 
who  is  at  present  engaged  in  introduc- 
ing the  Instruction  Card  and  Func- 
tional Foremanship  System  into  two 
well-known  Philadelphia  machine 
shops,  which  do  a  great  variety  of 
work  in  both  steel  and  cast  iron,  will 
merely  add,  that  in  view  of  the  results 
he  has  already  obtained,  in  connection 
with  the  results  obtained  at  Bethlehem, 
the  usual  way  of  running  a  machine 
shop  appears  little  less  than  absurd. 

Thus  already  during  the  first  three 
weeks  of  the  application  of  the  slide 
rules  to  two  lathes,  the  one  a  27-inch, 
the  other  a  24-inch,  in  the  larger  of 
these  shops,  the  output  of  these  was 
increased  to  such  an  extent  that  they 
quite  unexpectedly  ran  out  of  work  on 
two  different  occasions,  the  conse- 
quence being  that  the  superintendent, 
who  had  previously  worried  a  good 
deal  about  how  to  get  out  the  great 
amount  of  work  on  hand  for  these 
lathes  out  of  the  way,  suddenly  found 
himself  confronted   with   a   real   dif- 
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ficulty  in  keeping  them  supplied  with 
work.  But  while  the  truth  of  this 
statement  may  appear  quite  incredible 
to  a  great  many  persons,  to  the  writer 
himself,  familiar  and  impressed  as  he 
has  become  with  the  great  intricacy 
involved  in  the  problem  of  determin- 
ing the  most  economical  way  of  run- 


ning a  machine  tool,  the  application  of 
a  rigid  mathematical  solution  of  this 
problem  as  against  the  leaving  it  to  the 
so-called  practical  judgment  and  ex- 
perience of  the  operator,  can  not  other- 
perfect  folly  of  the  latter  method. — 
Mill  Owners. 


Boiler  Details 


Boiler  walls  will  crack,  and  no  form 
of  construction  seems  to  entirely  pre- 
vent this.  Walls  with  air  spaces  are 
as  liable  as  those  without,  with  the 
danger  of  leaking  more  air  when  they 
do  crack. 

The  best  method  to  hold  boiler 
walls  together  is  with  "buck-stays"  or 
"buck-bars." 

The  best  form  is  railway  iron  with 
ends  mashed  down  under  the  hammer 
to  allow  for  drilling  holes  for  tie-rods. 
Most  builders  do  not  supply  "brick- 
stays"  unless  specially  ordered. 

Generally,  two  brick-stays  on  each 
side  and  two  on  the  ends  will  answer 
for  boiler  walls  but  three  on  each  side 
would  be  much  better. 

Sizes  of  Buck-stays. 
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The  illustration  shows  some  sizes 
which  the  writer  has  seen  used  though 
it  should  be  kept  in  mind  that  those 
placed  on  the  end  walls  should  have 
holes  of  a  distance  apart  to  match  the 
casting  containing  the  fire  doors,  in 
front. 


The  tie  rods  are  usually  ^  or  }i, 
and  on  large  boilers  }i  inches  in  diam- 
eter, and  all  sizes  should  be  threaded 
on  both  ends,  for  square  or  hexagon 
nuts. 

There  is  common  sense  in  applying 
lugs  made  of  boiler  plate  to  steel  boi- 
ler shells  for  their  support.  These  lugs 
are  made  of  flange  steel  60,000  lbs.  T. 
S.  which  is  just  about  four  times  the 
strength  of  the  same  weight  of  cast 
iron.  Rivet  holes  may  be  punched  in- 
stead of  the  slow  drilling  process,  if 
preferred. 

The  fact  that  the  lug  and  shell  are 
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of  the  same  grade  of  material  prevents 
all  possibility  of  leaky  rivets  due  to 
unequal  expansion  of  cast  lug  and  steel 
shell. 

From  the  following  table,  the  de- 
signer will  have  dimensions  for  the 
sizes  and  position  on  the  boiler. 


THE  DRAFTSMAN, 


Two  lugs  on  each  side  of  the  boiler 
will  be  sufficient,  except  in  very  long 
boilers  where  three  would  be  better. 

This  style  of  lug  known  as  the 
Drake-Castle  Boiler  Lug  is  carried  in 
stock  by  Joseph  T.  Ryerson  &  Son, 
Chicago,  III 


The  conventional  manner  of  show- 
ing pipe  a!rl  fitting  here  produced  is 
one  shown  on  a  supplement  of 

— Machinery^ 
Conventlonol       Pipe     Fittings, 

/ 
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Friction. 


i 


T  HE  laws  of  friction  are : 

(i.)  //  vanes  directly  as  the  pres- 
sure between  tlte  surfaces  in  cofUact. 

2.)  It  is  independent  of  the  ex- 
tent  of  the  surface  in  contact, 

(3.)  It  is  independent  of  the  ve- 
locity,  when  the  surfaces  are  in  mo- 
tion. 

These  laws  are,  in  actual  practice, 
only  approximaiely  true ;  the  first  law 
not  holding  in  the  case  where  the  pres- 
sures are  very  great,  and  the  third  law 
not  holding  beyond  a  velocity  of  about 
50  feet  per  minute. 

Difference  between  sliding  and 

LXiNG  FRICTION. — "In  foiling  fric- 
tion, the  surface  of  at  least  one  of  the 
two  bodies  in  question  is  bounded  by 
a  circular  line,  and  the  point  of  con* 
tact  between  the  two  bodies  is  thus 
reduced  to  a  minimum.  The  particles 
in  contact  during  the  movement  are 
also  not  dragged  along,  but  put  do^ti/n 
and  lifted  up,  by  the  rotary,  or  circu- 
lar movement  of  the  body,  and  the 
friction  of  sliding  is  avoided." 

Law  of  rolling  friction. — In 
rolling  friction,  the  friction  is  regu- 
lated not  only  by  the  pressure,  but  by 
the  diameter  of  the  rolling  body.  Tfie 
smaller  the  diameter  of  the  body,  the 
greater  the  friction.    Where  the  balls 


r  cylinders  are  of  the  same  sub- 
stances, the  law  for  rolling  friction  is : 
"Rolling  friction  is  directly  as  the 
pressure,  and  inversely  as  the  dia- 
meter of  the  rollini^  bodies'' 

The  above  law,  Iiowever,  only  ap- 
plies to  traction,  where  the  load  is 
moved  by  a  direct  pull  or  push  on  the 
axis  of  the  rolling  body— as  in  the 
case  of  a  wagon  or  car ;  but,  where  the 
load  is  propelled  by  a  crank  fixed  on 
the  axle  of  the  rolling  body,  the  lazv 
as  defined  is  rctersed;  for,  in  this  case 
the  smaller  the  diameter  of  the  rolling 
bcKly,  the  less  the  friction.  For  ex- 
ample: It  is  desired  to  move  a  freight 
train  at  the  least  expense  of  power. 
To  accomplish  this,  the  driving  wheels 
on  the  locomotive  are  reduced,  and 
the  wheels  on  the  cars  increased ;  since 
the  former  propels,  whilst  the  latter 
are  propelled. 

DA'^A. 

Rolling  friction: 

L/>comDtive  on  dry  rails  at  speed  of 
about  ro  miles  per  hour  =r  i-sth  total 
weight.  As  the  speed  is  increased, 
tfie  adhesion  is  reduced. 

Street  cars  on  iron  rails  =r  15 
pounds  per  ton  when  rails  are  wet  and 
clean,  straight  and  new;  30  pomidfi 
per  ton  under  average  conditions. 


Sliding  Friction; 

Cast  iron  in  cast  iron        '\ 

Cast  iron  in  gun  metal ,      \ 
Wrought  iron  in  cast  iron,       \ 
Wrought  iron  in  gun  metal,    ( 
Can  metal  in  gun  metal;  ordinary    . 


Co-Elf  Icient. 

Onlinary  Continues 

Lubrication  Lubrication 

I 

Average,  075  or 

13  3 
Average,  042  or  i~24tli« 

.    .  .lo  or  i-i6th. 


I 


AlHniTC€TUR4L. 

Railway  Freiglit  Houses  and  Yards. 


In  a  copy  of  7tu  Railway  Age  is 
found  the  discussion  of  sizes  of  rail- 
way freight  houses  and  necessary 
space  around  them  for  wagons  and 
ihe  following  information  was  fur- 
nished by  the  representative  of  the 
different  railroads  present: 

Philadelphia  &  Reading  Railway. — 
The  foUowini^  information  has  been 
furnished  b)  Air.  W.  G.  Besler,  gen- 
eral superintendent: 

1.  Width  of  inbound  and  outbound 
freight  houses  ^y  feet. 

2.  Width  of  platform  along  out- 
side of  freight  houses  6  feet 

3.  Width  of  platform  for  trucking 
between  tracks  15  feeL 

4.  Width  of  driveways  in  yards 
where  one  or  both  sides  are  used  for 
loading  or  unloading  (clear  width  be- 
tween sides  of  cars)  about  26  feet. 

5.  Width  of  driveways  at  freight 
stations,  where  one  or  both  sides  are 
used  for  loading  or  unloading.  At 
Thirteenth  and  Callowhill  streets  the 
width  between  inbound  and  outbound 
buildings  is  60  feet 

6.  Street  grade  in  business  dis- 
trict (average  and  maximimiy  5  per 
cent. 

7*  Average  and  maximum  loads  of 
wagons ;  2-horse  teams,  2  net  tons ; 
some  3-horse  teams  haul  5  tons, 

8.  Total  length  of  wagon,  includ- 
ing horses,  average,  26  feet  6  inches ; 


maximum,  2J  feet  6  inches* 

9.  Length  of  wagon  with  horses 
turned,  average,  18  feet;  maximum,  19 
feet, 

10.  Width  of  wagon,  over  all: 
Average,  6  feet  2  inches;  maximum,  6 
feet  5  inches, 

PITTSBURG. 
Pittsburg  &  Lake  Erie  Railroad. — 
To  Mr,  J.  A.  Atwood,  chief  engineer^ 
the  committee  is  indebted  for  a  set  of 
sketch  plans  of  all  the  freight  stations 
in  Pittsburg  and  Allegheny.  As  the 
actual  layouts  in  various  cities  differ 
so  widely  (owing  largely  to  local  con- 
ditions), and  as  your  committee *s  pur- 
pose is  rather  to  lay  down  governing 
principles  than  to  show  actual  exist- 
ing plans,  it  lias  not  been  deemed  ad- 
visable  to  reproduce  these  plans  with 
the  report.  The  following  is  a  sum- 
mar}^  of  the  information  given: 


Width  or  inboand    mmt    ttutbautid 

fr«ifbi  twatt*. . 

Wldlh  nt    plAtfonB    llOBir  OUttlll*   of 

rntfbt  booM* .. 

wid'h  or  piMforv  for  imeklnr  ba- 
l<**rn  tmefes 

Wtdlbor  drlVB<w«yt  b*l«««D  IfUlia 
wh«r»  oa*  or  boib  «ld*»  «r*  ui*4 
for  iDfrdlnK  or  unloiillnt  <«Imi 
wid  lb  bvlwecH  ild  m  of  oarl 

Widib  or  dr)riiwar>  ot  frflybt  •<•,- 
Oon«  wb»r«  on*  or  boxb  Jil««  *r« 
u*«d  rnr  l<i»dlDR  mad  unlo«dlti( 
(only  on*  In  Pduburiii     

Strettifndn  in  lnj»in»^*  dtatrlcu  . 

ATcnMIOftndBifcKriilun]  loud  ol  nrkfOfl' 

Laoftbor  wt.oolncludiinf  bones  .. 

Looitb  of  nitan  «tlb  hat»m  tiirokd 

wtdth  of wfc#oni  t.Manir      .....,.,. 


Ft  liL    Wi. 


Southern  Pacific  Railway. — Mr.  J. 
L.  Frazier,  superintendent,  has  fur- 
nished answers  to  the  questions  asked 
as  nearly  as  practicable.    There  are  a 
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•' 


large  number  of  freight  sheds,  which 
differ  in  width  and  length.  The  teams 
which  handle  freight  vary  in  size  from 
small  wagons  hauling  1,000  pounds  or 
more,  to  immense  4-horse  trucks  haul- 
ing 10  tons.  The  surface  of  the  city 
is  much  broken  up;  the  business  por- 
tion of  ft,  however,  is  practically  level, 

1.  Width  of  inbound  and  outbound 
freight  houses  30  to  75  feet. 

2.  Width  of  platform  along  outside 
of  freight  houses  4j4  to  5  feet. 

3.  Width  of  platform  for  trudg- 
ing between  tracks.    None. 

4.  Width  of  driveways  in  yards, 
where  one  or  both  sides  are  used  for 
loading  or  unloading  (clear  width  be- 
tween sides  of  cars)  40  to  45  feet 

5.  Width  of  driveways  at  freight 
stations,  where  one  or  both  sides  are 
used  for  loading  or  unloading  48  to 


51  feet. 

6.  Street  grade  in  business  districts. 
Average,  .5  per  cent. ;  maximum,  4^4 
per  cent, 

7.  Average  and  maximum  load  of 
wagons  I  to  ID  tons. 

8.  Total  length  of  wagon,  includ- 
ing horses,  20  to  40  feet. 

9.  Length  of  wagon  with  horses 
turned,  12  to  30  feet. 

10.  Width  of  wagons,  over  all  5J4 
to  9  feet 


-MEAStfREMENT  OF  WAGONS  AT  CHICAGO. 

V9, 

lOcliKdlni  Horam. 
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Computing  Strains  in  a  Crane  Derrick. 


\T^1LL  you  kindly  publish  in  your     a  crane  derrick  as  shown  by  the  oor* 


paper  or  have  Mr.  Kidder  give 
method  of  comptiting  the  strains  on 
the  different  parts  of  a  crane  derrick, 
as  shown  in  the  accompanying  sketch, 
Fig.  I,  and  say  if  it  would  he  practi- 
r.ible  to  build  one  of  the  dimensions 
indicated?  The  blocks  on  the  boom 
would  be  on  a  carriage  and  run  on  the 
boom.  The  mast  would  be  set  on 
blocking  25  feet  high.  There  would 
be  four  main  guys  from  the  top  of 
the  mast 

Answer, — ^We  submitted  the  inquiry 
of  our  correspondent  to  Mr,  Kidder, 
who  furnishes  the  following:  In 
reply  to  the  question  above  I  would 
say  that  it  is  practicable  to  construct 


respondent's  sketch,  provided  the 
framework  on  which  the  mast  sets  is 
made  sufficiently  stiff  to  resist  the 
horizontal  thrust  at  the  bottom  of  the 
mast,  which  is  quite  considerable.  It 
will  also  be  necessary  to  strengthen  the 
mast  by  means  of  the  *'hog  cham,"  as 
in  Fig.  2.  Otherwise  the  mast  would 
break  in  two.  The  strains  or  stresses 
in  the  different  parts  of  the  derrick 
will  vary  with  the  position  of  the  car- 
riage on  the  boom,  and  will  of  course 
be  greatest  when  the  load  is  applied 
at  the  outer  end  of  the  boom.  The 
derrick  must  be  made  strong  enough 
to  sustain  the  load  in  this  position. 
The  stresses  in  the  different  parts 


Flf.  1.— DlacrtM  of  Derrick  Bobmlttad  by  **  H.  O.  B.' 


may  be  found  as  follows : 

length  C  D. 

Stress  in  boom  = X'W 

A  D 
AC 

Stress  in  A  C  = X  W 

A  D 
Stress  in  E  D  is  the  same  as  in  the  boom. 

CD 

Thrust,  T.  at  the  bottom  of  mast= XW 

A  B 
BE 

Stress  in  B  E= X  T 

ED 
AE 

Stress  in  AE  = X(  stress  in  boom— T) 

ED 

BD 

Compression  in  mast=WH X  T 

DE 
All  measurements  should  be  in  feet. 
Application.  -With  the  derrick  in  ques- 
tion, CD  =85;  AD  =  30:  AC=90.15;  DB^^GO. 
E  D  we  will  make  5  feet,  which  will  give  60.2 
for  the  length  of  B  E  and  30.4  for  A  E.  We 
will  assume  W  at  1000  pounds. 

85 
The  stress  in  boom  =— X  1000  =^2833 
30 
pounds  =  stress  in  E  D. 
90.15 

Stress  in  A  C  = X  1000  =  3005  bounds. 

30 


Fit.  3.>-Diafraa  Coatrlbutad  hf  Mr.  KlMtr. 
85 

Thrust  at  B  =  T  =— X1000=944  pounds. 
90 
60.2 

Stress  in  B  E  = ^944  =  11,365  pounds. 

5 

30.4 
Stress'inAE=— #-X  ( 2833-944 =ll,4851b«. 
5 

60 
Compression  in  mast  =  lOOO-i X  944  = 

5 
12,428  pounds. 

The  boom  and  mast  and  strut  E  D 
are  in  compression :  the  other  parts  in 
tension.  If  W  is  2000  pounds  all  of 
the  stresses  will  be  just  twice  as  large 
— /.  c,  the  stresses  will  be  in  propor- 
tion to  the  load. 

If  the  guy  were  horizontal  the  stress 
in  it  would  be  equal  to  T,  provided  the 
gfuy  was  in  the  same  plane  as  the 
boom. 

For  an  inclined  g^y  the  stress  will 

be   increased   in   the  proportion  that 

A  It  is  greater  than  A  i,  or  stress  in 

Ah 

guy  = f-  T,  h  i  being  Tcrtical. 

A  i 


A  writer  in  Carpentry  and  Builder, 
says:  **I  send  herewilh  a  coiipk  of 
sketches  for  a  five-pointed  star  which 
may  meet  the  wants  of  '*C.  V.  F.,'' 
Knightstown,  Ind,  Referring  to  Fig. 
I ,  draw  the  two  diameters  A  C  and  B 
D  at  right  angles  to  each  other.  Bisect 
one  of  the  radii,  as  o  B,  at  L  Now 
with  I  as  center  and  I  A  as  radius  de- 
scribe an  arc,  A  J,  cutting  D  <?  at  J. 
With  A  as  center  and  A  J  as  radius 
describe  an  arc,  cutting  the  circum- 
ference at  H.  Draw  the  chord  A  H, 
and  it  will  form  one  side  of  ihe  penta- 
gon. Finish  the  pentagon  by  spac- 
ing around  the  circumference,  and 
then  draw  the  lines  A  F,  H  E,  E  G 
and  G  A,  completing  the  star.  As  the 
applicant,  however,  demands  a  way  to 
perform  this  feat  with  the  steel  square, 
we  will  consider  the  operation  in  con- 
nection  with  Fig,  2.  Here  draw  the 
iiameter  A  C  and  then  the  line  A  B, 
id  by  reversing  the  square  draw  A 
Next  draw  B  G  and  D  H,  after 
vhich  B  F  and  D  E  can  be  drawn, 
^mpleting  the  figure  by  connecting  F 
w*tth  E.  I  might  say  that  the  angles 
are  all  obtained  by  using  the  7.21  on 
the  square;" 
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Structural    Design. 

BY  E.   FIANDER  ETCHELLS. 


AM  asked  to  write  a 
short  article  on  the  de- 
sign of  steel  structures, 
and  the  trend  of  mod- 
ern structural  design. 
A  short  article  must 
necessarily  be  sketchy  and  fragment- 
ary, for  to  deal  with  the  subject  at 
all  completely,  a  monopoly  of  the 
pages  of  this  magazine  would  be  re- 
quired for  the  next  twelve  months. 
I  might  as  well  be  asked  to  compress 
the  whole  art  of  structural  design  into 
a  sixpenny  telegram  as  to  compress 
it  into  one  short  article.  I  can,  how- 
ever, give  the  pith  in  less  than  twelve 
words:  (i)  Learn  from  the  artisan. 
(2)  Use  your  common  sense.  (3) 
Study  mathematics.  Now  let  me  be 
more  definite.  I  say,  learn  from  the 
artisan,  because  this  appears  to  me 
to  be  the  natural  way,  and  it  will  pre- 
vent the  student  from  designing 
structures  and  details  which  are  im- 
possible of  execution  or  unnecessarily 
expensive.  As  an  instance  of  this,  I 
have  seen  steel  stanchions  with  gus- 
set-plate cut  to  the  curve  of  a  true 
ellipse,  instead  of  leaving  a  straight, 
edge.  These  unnecessarily  expensive 
gussets  were  not  for  a  theatre  or  res- 
taurant, but  were  under  some  coal- 
bunkers.  I  say,  use  your  common 
sense,  as  this  will  prevent  students 
crowding  two  ^-in.  rivets  into  a  23^- 
in.  bar,  or  showing  rolled  steel  joists 


on  the  drawing  which  cannot  be  found 
in  any  maker's  list.  I  have  seen  both 
these  things  done,  not  by  students, 
but  by  alleged  professional  men.  In 
fact,  I  was  once  informed  that  a  rolled 
steel  cantilever,  unknown  to  any  mak- 
er's list,  but  proposed  to  be  used  for 
a  projecting  street  sign,  "would  be 
specially  rolled."  I  say,  study  math- 
ematics, because  it  will  ultimately 
save  you,  or  your  employers,  hun- 
dreds of  pounds  in  economizing  ma- 
terial by  the  right  proportioning  of 
parts,  and  will  enable  you  to  cut  your 
materials  to  finer  limits  than  if  you 
had  only  vague  notions  of  the  possi- 
ble forces  on  each  bar  or  member.  In 
the  old  days,  men  ensured  safety  by 
putting  in  extra  material,  and  being 
very  lavish  when  in  doubt.  Now  that 
competition  is  so  keen,  and  contracts 
are  frequently  let  on  the  lowest  ten- 
der, economy  of  design  is  very  essen- 
tial. Thousands  of  pounds  are  wast- 
ed annually  through  badly-propor- 
tioned structures.  At  this  moment  I 
have  in  view  a  football  stand,  to  shel- 
ter a  definite  number  of  people, 
which  was  ordered  on  the  express 
condition  that  it  was  not  to  cost  above 
a  stated  amount.  The  makers  com- 
plained afterwards  that  they  had  lost 
on  the  work.  Now  an  analytical  in- 
vestigation of  the  strengths  of  the  va- 
rious parts  showed  than  an  equally 
strong  structure  could  have  been  pro- 
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I  append   a  table   showing  the  com- 
parison of  the   maximum    safe   loads 
from  various  st^ction  books  for  a  rolled 
steel  joist 
Comparison  of  Tabulate*!   Safe  Loads   from 

Various  List. 
The  section  chosen  for  comparison    is  lo*  x 
6*  rolled  steel  joist,  span  lo  feet.     All  H^- 
ures  are  for  rystributeil  stationary  loads. 


i 

6^ 
si-e  . 

tj 

^^ 

4; 

Sit 

28 

«« 

^ 

Ef 

«  ** 

9S 

1£ 

Ib^. 

Ti»n«p.tii.|i) 

Toot  per  tq.  io. 

A 

m 

!«• 

7-5 

> 

28  to  32 

B 

45 

18-4 

6-4 

flW 

28  to  32 

C 

42 

197 

7-0 

'• 

28  to  32 

D 

42 

21 

7-5 

'* 

28  to  32 

E 

45 

23 

8 

♦  i 

28  to  32 

F 

42 

2.5 

10 

41 

28  to  32 

G 

42 

2^j 

} 

? 

> 

H 

42 

26 

> 

fixetl 

? 

I 

42 

20*2 

? 

»♦ 

? 

T 

42 

28*6 

? 

free 

28  to  32 

K 

45 

30 

? 

'» 

28  to  32 

L 

45 

307 

10 

i« 

28  to  32 

Jl  will  be  noticed  that,  according 
to  ^he  list*  the  maximum  safe  uni- 
formly distributed  load  on  a  lo-in. 
X  6-in.  rolled  steel  joist  for  a  span 
of  lo  ft.  varies  between  eighteen  and 
ihirty-one  Inns,  /.  e.,  a  difference  of 
70  per  cent,  between  the  lowest  and 
the  highest.  The  variety  in  these  re- 
sults does  not  arise  solely  through 
the  quality  of  steel  usetl,  but  chiefly 
from  the  factor  of  safety  employed, 
and  the  different  assumptions  as  to 
the  fixity  or  freedom  of  the  ends. 
Unfortunately,  some  of  the  lists  do 
not  give  these  essential  details,  or 
they  are  given  in  small  print  and  de- 
mand laborious  searching  after,  yet 
thousands  put  their  whole  trust  in 
these  lists  with  a  faith  that  is  amaz- 
ing  in  this  sceptical  age.  At  this  junc- 
ture f  would  impress  upon  all  stu- 
dents, architects  and  draftsmen  the 
necessity  of  giving  the   weight  of  a 


joist  as  well  as  its  depth  and  width. 
For  instance,  10  in.  X  6  in.  rolled 
steel  joist  leaves  us  in  doubt  whether 
a  39-lb,  or  4S-Ib,  joist  is  intended, 
and  we  are  consequently  ignorant  of 
the  strength  of  the  joist  intended.  The 
same  thing  applies  to  steel  angles  and 
tees.  It  is  not  sufficient  to  say  a  3- 
in.  X  3-in,  It  is  necessary  to  give  the 
thickness  as  well  Is  >i  in.  thick  in- 
tended, or  ^i  in.?  This  may  seem  a 
trifling  matter,  but  I  assure  my  read- 
ers that  on  architect's  drawings  this 
third  dimension  is  frequently  most 
noticeable  by  its  absence.  Such  omis- 
sion is  as  bad  as  ordenng  a  pot  of 
paint  and  not  specifying  the  color. 

I  f  you  are  to  be  successful  as  struc- 
tural engineers  it  will  be  necessary  to 
1  sN'p  notes  of  all  the  standard  details 
yon  can,  and  to  gather  trustworthy 
frir.tiulae  for  the  most  frequently  oc- 
curring problems.  As  an  instance  of 
standard  practice,  I  give  a  copy  of 
some  fragmentary  notes  I  have  found 
useful  in  settling  the  details  of  bases 
of  rolled  steel  stanchions  for  small 
sheds. 

Stock  Sizes uf  Roi.led  Stekl  Stanchion 
Bask  vrm  Small  Sheds. 


QutAidc 

difnenlian 


tncb» 

6x3 
6x5 
7x3J 
8x4 
8x5 
10x4i 
10x5 


I  Pl«c 


lacbfi 

I2x8xi 

12xl0xi 
12xl0x| 
12x10x1 
15x12x1 
15x12x1 
15x1 2xi 


Inches 
X  3  x  i 


3  X 
3  X 

3  X 
3Vx 

4  X 
4  X 


3x  I 

3  X  i 

3  X  i 
H^  i 

4  X 
4  X 


Itivett 


Inch 
5  diameter 


As  an  instance  of  frequently  occur- 
ing  fc^rmula,  1  give  the  useful  formu- 
la for  normal  wind  pressure  against 
inchned  surfaces,  together  with  a  note 
or  two  on  its  simplification. 
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P^=  P  sin  c7''*^4to.»-i  (Unwiii) 

where  P   —   pressure  of  wind  per 

unit  area  on  a  surface 

at  right  angles  to  the 

direction  of  the  wind. 

a  ^  angle    of     inclination 

of  the  direction  of  wind 

to  a  second  surface. 
P„  =  normal  pressure  of 
wind  per  unit  area  on 
this  second  surface. 

Unwin  states  **that  the  usual  direc- 
tion of  the  wind  is  probably  horizon- 
tal, though  it  is  quite  possible  that  this 
direction  may  occasionally  make  a 
considerable  angle  with  the  horizontal, 
becoming,  for  example,  normal  to  a 
roof  of  high  pitch.*' 

In  practice,  the  pitch  of  roofs  usu- 
ally lies  between  lo  degrees  for  lean- 
to  roofs  and  60  degrees  for  Gothic 
roofs.  Between  these  limits  the  nor- 
mal wind  pressure  can  be  found  from 
the  following  simpler  formula,  which 
gives  practically  the  same  result  as 
Unwin's. 

Pi,=  P  sin  B  X  sin  B 
=  P  sin  'B 
where  B  ^==^  i  '  2  a  +  iS^ 

For  roofs  higher  than  60  degrees, 
the  maximum  horizontal  wind  pres- 
sure  should  be  taken  in  preference 
to  cither  formula. 

In  this  matter  of  wind  pressure, 
there  are  two  other  notes  of  outstand- 
ing Importance.  First,  in  an  open 
lean-to  shed  with  a  flat  roof,  the  wind 
may  strike  the  face  of  the  main  build- 

'     ing  and  beat  downwards  with  great 
force,   and  destroy  the  flat  rooi;  or, 

I     on  the  other  hand,  a  wind  pocket  may 

'     be  formed  by  the  lean-to  shed,  and  the 
wind,  finding  no  escape,  will  lift  the 

[    roof,  so  that  our  calculations  of  the 


horizontal    component    of    the    wind 
pressure  on  inclined  surfaces  becomes 
useless,  as  they  do  not  apply  to  the 
case  in    hand.      In    dealing   with   flat 
roofs  of  this  description,  it  becomes 
necessary  to  securely  bolt  them  down, 
and  to  design  them  to  safely  stand  a 
vertical  downward  pressure  of  at  least 
40  lbs.  per  square  foot  of  ground  plan, 
or  an  upward  pressure  from  the  un- 
der side  of  20  to  30  lbs,  per  square 
foot,  according  to  circumstances.     In 
the  case  of  downward  pressures,  this 
40   lbs.    includes   the  weight    of    the 
roof;  and  in  the  case  of  the  20  to  30 
lbs.  upward  pressure  the  weight  of  the 
roof  must  be  deducted  to  get  the  net 
upward  pressure.     These  heavy  pres- 
sures for  flat  roofs  are  justified  by  the 
experiments  of   Mr.   Irminger,  given 
in    The   Gas    World,  6th    May,  1899, 
and  in  greater  detail  by  Mr,  Nielsen 
in   Engineering,  on  the  9th  October, 
1903.     Mr.   Irminger,  however,  takes 
up  the  subject  from  an  entirely  dif- 
ferent standpoint.     Secondly,  it  is  al- 
so  essential   to   remember   that   Hut- 
ton's  experiments,  on  which   the  two 
formitte  given  in  this  paper  are  based, 
were  made  on  inclined  surfaces  with 
free  escape  of  air  on  every  side.    Pro- 
fessor Kernot,  of  Melbourne  Univer- 
sity,  has   constructed  a  blowing  ma- 
chine, giving  a  fairly  steady  jet  of  air 
about  I  square  foot  in  cross  sectional 
area.    To  this  jet  he  exposed  numer- 
ous models  of  buildings,  and  measured 
the  wind  pressure  on  the  various  sur- 
faces.    He  found  the  only  cases  in 
which  the  ordinary  methods  of  calcu- 
lations   for    wind    pressure    on    roofs 
agree  with  practice  are;  1st  A  roof 
on  columns  with   free  air  space  un- 
derneath.    2nd,  A  roof  lying  on  the 
ground  without  raised  supports. 


264 


THE  DRAFTSMAN. 


In  the  case  of  a  roof  supported  on 

walls  as  far  as  the  eaves,  no  pressure 
whatever  was  experienced  on  the  roof. 

In  the  case  of  a  roof  on  walls,  hav- 
ing parapets  above  the  eaves,  there 
was  actually  a  negative  pressure,  pro- 
ducing a  decided  tendency  to  lift 
(inde  Lineham's  "Mechanical  Engi- 
neering" and  the  "Transactions  of  the 
Australasian  Association  for  the  Ad- 
vancement of  Science,"  Vols.  V.  and 
VL). 

I  give  these  notes  here,  as  they  are 
rather  too  recent  to  have  found  their 
way  mto  the  generality  of  text-books. 

In  dealing  with  corrugated  roofs, 
it  must  also  be  borne  in  mind  that 
there   is  greater   necessity   for   longi- 

X-Failitrc  ^f 


fourth  side  open  to  the  river  or  dock. 

Let  us,  however,  turn  from  partic- 
ular designs  to  designs  in  general 
There  is  one  general  aspect  of  struc- 
tural engineering  which  would  con- 
siderably assist  our  progress  in  all  its 
branches. 

It  is  to  realize,  and  to  realize  fully, 
that  no  matter  what  structure  we  take 
up,  it  is  to  be  considered  as  a  partic- 
ular instance  of  the  doctrine  of  evo- 
lution. Any  given  structure  is  as 
much  the  product  of  evolution  as  any 
particular  animal  is  the  product  of  evo- 
lution in  the  organic  world.  There  is  a 
continuous  chain  of  progression  be- 
tween the  first  stepping  stones  thrown 
across  a  rivulet  and  the  great  spans  of 


^itS"'^"'- 
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Fig.  I. 

tudinal  wind  ^bracing,  as  the  wind 
will  catch  the  sides  of  the  corries,  and 
produce  a  racking  tendency.  If  this 
is  not  taken  up  by  wind  bracing,  it 
will  be  taken  up  by  the  sheets  them- 
selves, with  the  result  that  the  hook 
bolts  may  work  loose  in  the  holes  in 
the  sheets.  In  designing  open  sheds 
for  wharves,  etc.,  it  is  often  desirable 
to  use  angles  and  tees  even  for  the 
tension  members,  so  that  the  roof  will 
not  fail  even  if  the  wind  does  get  un- 
der it.  If  the  shed  is  open  on  all 
sides,  this  is  not  so  necessary  as  when 
it   is  closed  on  three   sides  with  the 


the  Forth  Bridge*  There  is  an  un- 
broken connection  between  the  lake 
dwellings  of  pre-historic  Europe  and 
the  ferro-concrete  residence  of  M, 
Hennebique,  of  Paris,  Some  of  the 
recent  stages  in  this  evolution  are  very 
clearly  seen.  Take  first  the  wooden 
roof  with  the  parts  tied  together  by 
thongs  or  cord,  as  seen  to-day  in  the 
South  Sea  Islands.  At  a  considerably 
later  stage  of  development,  we  sec 
wooden  roofs  with  iron  nails  or  bolts 
through  the  joints.  Next  we  meet 
with  composite  roofs,  with  wooden 
struts  and  rafters,  and  iron  tie-rods. 
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After  this  we  fiod  all-imn  roofs.  Lat- 
er the  iron  is  replaced  by  steel  roofs 
and  corrugated  iron  sheeting. 

Take  next  the  case  of  floors  with 
wooden  floor  joists  and  wooden  floor- 
ing. This  differentiation  of  function 
betokens  considerable  previous  devel- 
opment. These  wooden  floor  joists 
are  later  replaced  by  steel  joists  with 
concrete 'filled  in  between.  At  a  later 
stage  wc  meet  with  steel  floor  joists 
completely  imbedded  in  concrete. 
This  leads  to  the  use  of  floors  of  con- 
crete with  diminutive  joists  running 
through.  The  most  recent  stage  of 
this  tendency  is  seen  in  the  distribu- 
tion of  steel  into  numerous  round  bars 
of  small  diameter  running  through  the 
tension  side  of  the  concrete,  as  exem- 


forced  upon  our  attention  largely  by 
accidents  and  disasters  which  have 
occurred  in  the  past,  and  theorising 
as  to  how  they  may  be  prevented  in 
the  future.  That  is,  our  structural 
successes  are  amendments  on  the 
structural  failures  of  the  past,  and  we 
to-day  are  making  mistakes  which 
those  who  come  after  us  will  have  to 
rectify.  Daring  November,  1903, 
some  railway  arches  collapsed  between 
Cheltenham  and  Honeybourne,  on 
the  Great  Western  Railway,  during 
process  of  construction.  An  enquiry 
will  be  held  as  to  the  cause.  These 
arches  will  be  compared  with  other 
arches  which  have  stood  the  test  of 
time,  the  materials  will  be  examined, 
suggestions  as  to  the  cause  of  failure 


Rf .  6. 
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plified  in  the  case  of  the  Hennebique 
constructions. 

The  advantage  of  this  comprehen- 
tive  view  of  the  subject  is,  that  the 
student  feels  greater  confidence  in 
himself  when  he  realizes  that  any  par- 
ticular type  of  structure  is  only  one 
link  in  a  great  chain,  instead  of  each 
type  of  structure  being  *'a  special  cre- 
ation" with  a  special  set  of  rules,  for- 
mulae, and  diagrams.  In  this  great, 
slow  march  of  evolution,  experience 
and  theory  each  take  their  due  part. 
Neither  theory  nor  practice  is  pre- 
dominant, but  they  are  each  comple- 
mentary.   Improvements  in  design  are 


will  be  put  forward,  and  various  the- 
ories  will  be  tried  and  tested;  till,  by 
a  process  of  elimination,  we  find  the 
true  cause  or  causes  of  failure. 
The  knowledge  gained  will  thus 
be  of  use  to  us  in  designing 
and  erecting  the  new  arches  or 
foundations.  It  is  by  such  a 
process  as  this,  though  not  neces- 
sarily so  speedy,  that  each  modern 
building  or  structure  has  evolved,  and 
if  we  would  desire  a  comprehensive 
view  of  the  wide  domain  of  structural 
engineering,  we  must  look  at  every 
structure  from  the  standpoint  of  evo- 
lution.   I  would,  however,  dearly  im- 
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press  upon  you  that  I  do  not  for  a 
moment  assert  that  every  structure  is 
an  advance  on  its  structural  prede- 
cessor. Evolution  includes  such 
phases  as  arrested  development,  ata- 
vism, atrophy,  and  successive  cycles 
of  evolution.  I  have  seen  modern 
structures  which  would  throw  dis- 
credit on  a  builder  of  a  mud  cabin. 
1  have  seen  the  central  pier  of  three 
piers  made  weaker  than  the  end  ones, 
althougli  it  took  the  greatest  load.  The 
failure  of  a  football  stand  recently 
was  due  largely  to  ''bird-mouthing'* 
the  raking  beams  at  one  of  the  points 
of  maximum  bending  movement.  (See 
Fig,  i).  Alternative  methods  allow 
us  to  get  the  bearing  surface  ^vithout 
materially  affecting  the  transverse 
strength  of  the  beam,  as  shown  in 
Figs.  2  and  3. 

There  is  another  important  point 
in  structural  evolution  to  which  atten- 
tion should  be  drawn.  It  is  the  per- 
sistence of  certain  forms  and  details 
long  after  the  use  or  necessity  of  that 
form  has  passed  away.  This  persist- 
ence of  early  forms  is  most  clearly 
seen  in  much  of  our  modern  orna- 
ments, as  these  forms  frequently 
served  some  real  and  useful  purpose 
in  the  past.  Let  us  take  the  case  of 
a  column.  {See  Figs.  4  and  5.) 
Here  the  contour  is  rational  when  ex- 
ecuted in  wood,  or  blocks  of  stone,  but 
when  this  form  is  used  for  cast  iron 
cohmin  it  becomes  meaningless,  and 
even  a  source  of  weakness.  A  more 
suitable  form  for  a  cast  iron  column 
base  is  given  in  Fig.  6.  Among  other 
"vestiges  of  earlier  forms"  must  be 
classed  the  meaningless  spandrels  or 
ornamental  brackets  under  the  rolkd 
steel  cantilevers  of  the  iron  and  glass 
shelters   outside  hotels   and   theatres. 


In  llic  days  of  wooden  hoods  or  cast 
iron  cantilevers,  they  served  a  useful 
purpose^  but  under  a  rolled  steel  joist 
they  are  almost  invariably  superflu- 
ous and  very  frequently  a  public  nui- 
sance. 

It  is  also  an  essential  principle  of 
good  design  that  every  structure 
should  be  the  "fittest*'  for  the  work  it 
has  to  do.  Herein  lies  the  beauty  of 
the  bridge  over  the  River  Nervion. 
shown  at  the  beginning  of  this  article. 
Here  w^ill  be  found  the  horizontal 
beams  forming  the  roadway,  the  ver- 
tical pillars  in  the  spandrels,  carrying 
the  load  from  the  flooring  down  to 
the  arch  itself ;  and  the  arch  poised 
between  pier  and  bank  in  such  a  curve 
that  we  seem  almost  to  visualise  the 
line  of  resistance  sweeping  through 
the  arch's  centre-line.  We  see  also 
the  sloping  abutments,  and  the  piers 
spread  out  to  distribute  the  loads  over 
the  requisite  foundation  area.  There 
is  in  every  point  such  adaptability  of 
form  to  function  as  must  needs  com- 
mand approval.  I  believe  it  was  John 
Strain,  Member  of  the  Council  of  the 
Institution  of  Civil  Engineers,  who 
first  introduced  concrete  arches,  but 
we  have  in  this  ferro-concrete  arch 
across  the  Ncrvion  w^hat  is  doubtless 
the  latest  production  of  the  structural 
engineering  world.  It  is  for  the  stu- 
dents of  to-day  to  declare,  in  t*heir 
maturitVf  w^hether  this  type  of  con* 
struction  will  hold  its  own  in  the  com- 
mercial struggle  for  existence.— 
''Technics/' 


Think  all  you  speak,  but  speak  not 
all  von  think. 


Let  ambition  Ixj  the  foundation  on 
wdiicli  built  the  monument  of  success. 


Pate/XT  DMf TiMt. 


HE 

drawings  by  means  of 
the  photolithographic 
process  is  simple,  hut  at 
the  same  time  it  is  par- 
ticular work,  for  if  not 
properly  started  it  would  give  poor  rc- 
siihs  DO  matter  how  well  the  last  part 
of  the  work  is  done, 

Tlie  first  thing  that  is  reqiurei!  for 
this  purpose  is  that  tlie  drawing 
should  be  made  clean  and  clear,  all 
surface  shading*  either  of  convex, 
a>ncave,  or  f!at  surfaces  should  be 
open,  but  the  lines  need  not  necessar- 
ily be  far  apart ;  each  line  should  be 
clean  cut,  no  ragged  edges,  and  the 
lines  should  be  distinct  from  each 
other. 

If  you  have  a  first -class  drawing 
the  process  is  as  follows : 

First,  a  negative  is  taken  by  the 
Tvet  plate  process  (this  process  is  con- 
sidered the  best  for  this  purpose). 
Tlic  reproduction  should  be  a  little 
smaller  than  the  original,  as  it  gives 
better  results,  for  in  reducing,  many 
of  the  small  defects  in  the  drawing, 
such  as  a  little  roughness  of  lines, 
mil  be  benefited. 

Second,  after  the  negative  is  prop- 
erly developed  and  dried,  a  print  is 
taken  qp  a  particularly  sensitized  pa- 
ptr,  the   background  is  a  bright  yel- 


Patent  Office  Practice. 

BV   C.    \\\    11.    BROWNE, 

of  the    National   Correspondence    In- 
stitute, 
reproduction      o  f      low,   while   the   printed   lines    are    a 


light  hrovviu  The  peculiarity  of  this 
paper  is  that  lithographic  ink  will  not 
adhere  to  the  yellow  background,  but 
will  to  the  brown  lines. 

Thirfl,  a  lithographic  stone  is 
placeil  on  a  transfer  press  and  is 
inked  all  over,  as  evenly  as  possible 
with  lithographic  ink.  The  print  is 
then  placed  face  down  u[XDn  the  inked 
stoncT  with  the  top  of  the  drawing 
facing  the  back  of  the  press.  The 
stone  is  then  run  through  the  press 
under  pressure;  the  pressure  is  re- 
moved and  the  stone  returned  to  its 
first  position ;  the  print  is  carefully 
lifted  off  and  should  be  perfectly 
black  all  over.  Now,  if  there  were 
any  uneven  places  in  the  face  of  the 
stone,  some  parts  of  the  print  would 
not  have  as  much  ink  as  others,  so,  as 
a  safeguard,  the  print  is  again  placed 
on  the  stone  face  down,  but  the  top 
of  the  drawing  is  placed  in  the  oppo- 
site direction.  It  is  again  run 
through  the  press.  Running  the  print 
through  the  press  twice  in  this  way 
will  reduce  to  a  minimum  any  uneven- 
ness  of  inking. 

Fourth,  the  print  being  covered  en- 
tirely over  with  lithographic  ink.  it  is 
laid  flat  on  a  smooth,  hard  surface 
(glass  is  generally  used),  face  up.  A 
wet  sponge  is  used  to  wash  off  all  the 
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ink.  andt  as  has  been  previously 
stated,  the  ink  will  not  adhere  to  the 
yellow  background,  but  only  the 
brown  lines  showing  the  drawing.  We 
now*  have  a  print  that  is  a  reproduc- 
tion of  the  drawing  with  the  lines 
shown  in  ink.  This  print  is  dried  and 
afterwards  is  given  to  the  transferrer 
to  transfer  to  the  stone.  The  transfer- 
rer places  the  dry  print  face  down  on 
a  lithographic  stone,  places  a  layer 
of  paper  over  the  print  and  drops  an 
iron  frame  which  holds  a  piece  of 
zinc  on  the  stone.  The  stone  and  iron 
frame  with  the  zinc  is  then  run 
through  the  press  under  great  pres- 
sure»  which  is  a  squeezing  pressure. 
The  pressure  is  taken  off  and  the 
stone  brought  back  to  its  original 
position,  the  iron  frame  lifted  up,  and 
the  layer  of  paper  removed.  It  is 
then  found  that  the  print  has  adhered 
to  the  stone.  The  back  of  the  print 
is  thoroughly  welted  so  that  the  print 
can  easily  be  removed.  Sometimes 
only  a  part  of  the  print  will  come  off; 
if  so.  it  has  to  be  wetted  again.  Great 
care  must  be  used  in  taking  the  print 


Telephone  wires  are  often  rented 
for  simultaneous  telegraph  use,  by 
companies  operating  long  distance 
systems,  for  as  much  as  $20  a  mile, 
annually,  for  twelve  hours*  service 
daily.  The  telegraphing  goes  on  at 
the  same  time  with  the  regular  tele- 
phone use  of  the  wires.  The  United 
States  Telephone  Company,  which  has 
a  system  centered  in  Cleveland,  rents 
thousands  of  miles  of  wires  for  simul- 
taneous telegraph  use.  Its  customers 
are  mainly  brokers  and  other  business 
houses. 


off.    After  it  has  all  been  removed  it 

will  be  found  that  the  ink  that  was 
on  the  print  has  been  left  on  the 
stone.  These  slight  ridges  of  ink  on 
the  stone  are  the  base  for  adding 
more  ink.  The  stone  is  again  wetted 
with  the  sponge,  and  an  ink  roller  is 
passed  over  it.  As  the  ink  is  greasy 
and  the  stone  is  wet,  the  ink  will  only 
adhere  to  the  ink  lines  that  were 
previously  pressed  on  the  stone.  The 
transferrer  now  looks  at  the  transfer 
on  the  stone,  and  cleans  off  with  a 
sharp  steel  tool  any  spot  or  foreign 
substance  that  does  not  belong  there* 
When  this  is  done  he  washes  the 
stone  over  with  a  weak  solution  of 
nitric  acid,  which  cuts  the  stone  down 
between  the  ink  lines.  Of  course  it  is 
only  a  very  small  fractional  part  of 
an  inch,  but  it  is  enough  for  the  pur- 
pose if  the  lines  of  ink  are  shghtly 
raised.  The  stone  is  now  ready  to  go 
to  the  steam  lithographic  press  where 
the  desired  number  of  copies  are 
printed,  but  in  printing,  the  stone  is 
always  kept  wet  so  that  as  it  passes 
under  the  ink  will  only  adhere  to  the 
ink  lines. — "Spare  Time  Study." 


Near  Crefeld,  Germany,  many  looms 
are  run  in  the  homes  of  weavers  by 
electric  motors  of  one-fourth  to  one- 
half  horse-power,  the  current  being 
supplied  from  a  central  station,  where 
the  power  is  generated  on  a  large 
scale,  at  the  minimum  cost  and  with 
the  most  approved  machinery.  In 
many  parts  of  Europe,  it  is  believed, 
there  will  be  a  great  extension  and 
revival  of  home  industries  by  the  aid 
of  power  obtained  in  this  manner  from 
great  distributing  stations,  where  it 
can  be  produced  at  small  Sbst  and 
controlled  by  experts. 


Elementary  Course  in  Mechanical  Drawing 

(Continued  from  May  Issue.) 
Working  Drawings,  and   Tracings. 


■• 


CHAPTER  VL 
The   first   thing   to   be   considered 
when  about  to  make  a  working  draw- 
ing of  an  object  is  how  much  must  it 
e  reduced  to  go  on  the  sheet. 

If  small  enough  to  be  represented 
full  size  in  two  or  three  views »  so 
much  the  better  but  when  too  large 
for  that,  a  suitable  scale  must  be  se- 
lected that  will  give  a  drawing  as  large 
as  possible  to  which  the  {uU  size  di- 
mensions should  be  attached. 


in  Fig.  2.  In  marking  the  distance 
between  two  lines,  be  careful  to  put 
the  arrow-points  up  to  the  lines  as 
shown  at  (a)  Fig.  3  and  not  as  shown 
at  (b).  The  arrow-points  should  also 
be  put  on  the  inside  as  shown  at  (a) 
and  not  outside  as  shown  at  (c)  un* 
less  the  lines  are  very  close  together, 
as  shown  at  (d). 

A!I  dimensions  which  a  workman 
may  require  should  be  put  on  the 
drawing  so  that  no  measurement  of 


it  — 


1        •  •  _- 


^V  A  good  working  drawing  must  not 
only  be  drawn  to  a  scale  but  it  should 
be  fully  dimensioned,  for  if  it  is  not 
dimensioned,  the  workman  must  get 
his  sizes  from  the  drawing  by  apply- 
bwig  his  rule  or  a  suitable  scale,  an 
^Bperation  which  takes  time  and  is  very 

liable  to  result  in  error. 

^L     Some   draftsmen   place   the   figures 

Vibr  the  dimensions  so  that  they  are 

all  read  one  way,  as  in  Fig.  i.    Others 

again  prefer  the  figures  at  right  an- 

to  the  dimension  lines  as  shown 


IJl 


-/8| 


n^z.. 


i.-«'-H 


*^.  y ^ 


-1 


H» 


«1 

the  drawing  or  any  calculation  need 
be  made.  It  is  not  enough  to  give 
the  lengths  i  in,.  3J/2  in,,  8  in.  and  }i 
in.  of  the  different  parts  of  the  object 
in  Fig.  2.  but  the  length  over  all  I2j4 
in.,  which  is  the  sum  of  all  these 
lengths  should  also  be  marked.  Frac- 
tions should  be  made  with  a  horizontal 
line  between  the  figures,  never  with 
an  oblique  line. 

Where  a  hole  is  to  be  shown,  the 
diameter  is  marked  as  in  Fig.  2.  It 
is  assumed  that  it  is  a  round  hole  and 
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that  It  will  take  a  drill  of  that  size. 
If  the  hole  is  to  be  threaded,  mark 
it  the  size  of  tap  required,  that  is,  if 
we  write  ''}i  in,  tap/'  it  will  need  a 
drill  smaller  than  }i  in.  and  when 
finished  with  the  tap^  it  will  then  re- 
ceive a  }i  in,  screw. 

Sometimes  when  the  drawing  is 
sent  to  the  shop  it  is  found  that  parts 
do  not  fit  w^ell  or  are  out  of  size  so 
that  a  change  in  some  dimension  is 
necessary,  the  old  one  is  often  erased 
and  a  new  one  inserted  without  any 
record  being  made  for  future  refer- 
ence. 

Such  drawings  should  be  marked 
'*re vised"  and  by  adding  a  note  near 
the  figure  altered,  much  time  is  often 
saved  in  the  pattern  shop  if  the  pat- 
tern  is  to  be  changed  too. 

Suppose  that  on  a  drawing  the  di- 
mension read  HJ^  i^*  and  it  was 
changed  to  i6>S  in.,  it  w^ould  be  bet- 
ter to  write  1432  in.  alt,  to  i6j4  in  or 
to  scratch  out  the  14J/2  in,  and  write 
in  the  new,  either  below^  or  to  one 
side  of  the  old  figure  as  shown  in  Fig. 
4- 


mg. 

The  amount  of  taper  on  an  object 
may  be  indicated  by  drawing  a  tri- 
angle as  shown  at  (e)  Fig"  2  or  at 
(J), 

The  triangle  at  (e)  shows  a  taper 
of  I  in  32  on  the  diameter,  that  is, 
the  diameter  varies  at  the  rate  of  i  in, 
in  32  in.  or  J4  in.  in  8  in. 

The  triangle  (f)  shows  a  taper  of 
I  in  64  on  the  radius,  that  is  the  radius 
varies  at  the  rate  of  i  in.  in  64  in.. 
or  %  in.  in  16  in. 

In  getting  up  the  drawings  for  a 
complicated  machine,  the  best  way  is 
first,  to  determine  the  chief  dimen- 
sions, then  make  a  general  drawing  of 
the  whole,  leaving  out  some  of  the 
smaller  details. 

Then  make  working  drawings  of 
all  the  parts  or  details  as  they  are 
often  called,  taking  the  larger  and 
most  important  ones  first.  Lastly, 
finish  up  the  diflFerent  views  of  the 
complete  machine  so  to  see  that  all 
parts  fit  in  properly. 

The  appearance  of  the  general 
drawing   is   sometimes    improved   by 


or 


lei 


Then  the  old  and  new  dimensions 
can  be  seen  at  a  glance. 

The  dimension  lines  should  be  thin 
lines,  either  black  or  colored,  but  the 
arrow-points  and  figures  look  best  in 
black  and  should  be  made  with  a  com- 
mon writing  pen,  and  this  part  of  the 
drawing  should  be  as  neat  as  pos- 
sible. Many  a  good  drawing  is 
spoiled  by  poor  lettering  and  figur- 


surface  and  line  shading  as  described 
\\\  a  previous  chapter,  and  in  the  de- 
tail drawing  such  section  lining  and 
notes  should  be  put  on  as  needed, 
TRAQNGS. 

Tracings  are  copies  of  working 
drawings  on  some  transparent  ma- 
terial, usually  paper  or  cloth. 

If  a  piece  of  tracing  paper  or  cloth 
is  placed  over  a  drawing,  the  lines 
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in  be  seen  through  it  and  can  be  re* 
prodtic^H  thereon,  this  is  usually  done 
in  black  ink. 

Tracings  are  often  made  from  a 
pencil  drawing  and  finished  up  much 
more  completely  than  the  drawing 
which  is  then  laid  away  for  reference 
or  destroyed. 

Nowadays,  the  tracing  is  seldom 
sent  tn  the  shops  but  a  photographic 
production  of  it  called  a  "blue-print" 
is  used  for  all  work  outside  the  office. 
These  are  on  paper  with  b!ue  back- 
ground and  white  lines  and  figures. 

The  proceiJs  then  is.  first  to  make 
a  drawing,  then  a  tracing  in  good 
jet  black  ink,  finishing  it  thoroughly 
as  to  dimensions,  sections,  etc..  check 
it  up  to  see  that  all  parts  are  correct » 
make  a  blue  print  and  send  it  to  the 
shop,  keeping  the  tracing  for  future 
reference. 

Before  the  introduction  of  blue- 
prints, drawings  were  nicely  finished 
and  even  colored  and  sent  to  the  shops, 
but  if  lost,  there  was  no  record  of  the 
work. 


Sometimes  the  tracing  is  sent  out 
on  the  work  and  the  original  draw- 
ing k^pt  in  the  office  but  this  is  a  poor 
practice. 

Tracing  cloth  has  its  two  surfaces 
finished  diflFerently,  one  glazed  and  the 
other  dull  and  the  opinion  of  drafts- 
men differ  as  to  which  side  should 
be  used. 

Some  claim  that  it  is  easier  to  work 
on  the  glazerf  side,  that  erasures  can 
he  made  better  on  that  than  the  dull 
side. 

In  using  either  side,  it  is  found  that 
the  cloth  when  fresh  treats  the  ink  as 
if  the  surface  was  oily  so  that  the  com- 
mon practice  is  to  rub  the  surface  to 
he  used  with  a  prepared  chalk  or  other 
like  substance. 

In  this  course,  it  h  suggested  that 
the  dull  side  be  used  and  if  erasures 
are  to  be  made,  they  should  be  made 
with  a  very  sharp  knife  or  ink  eraser, 
then  rub  the  place  with  a  piece  of  soap 
stone.  This  produces  a  surface  nearly 
as  goo^  as  the  original  and  will  usually 
take  ink  well. 


To  he  continued. 


Current  Topics. 


In  the  Drafting  Room* 


The  whistle  blows  a  long,  shrill  blast 
at  seven  in  the  mom, 

Two  draftsmen  appear;  but  the  last  is 
late  on  account  of  his  corn. 

They  talk  about  their  girls  and  the  fun 

they  had  last  night, 
While    cigarette    smoke    about    them 

curls    they    sing    with    all    their 

might. 

But  hark  a  sound  of  footsteps  is  heard 

to  approach  the  door 
Then  everyone  with  a  nimble  bound 

his  board  is  leaning  o'er 

A  familiar  face  has  entered,  'tis  the 

assistant  superintend'. 
All  eyes  on  him  are  centered,  silent 

oaths  at  him  they  send. 

But  he  cannot  stay  there  always  for 

'tis  a  glorious  day 
And  helloh!    Here  comes  Charley  to 

while  an  hour  away. 

The  morning  sun  mounts  higher,  'tis 

nearly  nine  o'clock. 
What  was  that  you  said  sir,  be  carefuK 

don*t  you  knock. 

Our  work  is  rather  brain  racking  and 

eight  hours  is  enough, 
If  we're  compelled  to  come  at  seven 

two  hours  must  be  bluflF, 


To  the  Editor  of  *The  Draftsman." 

Sir: 

There  have  been  several  references 
in  recent  numbers  of  "The  Draftsman" 
to  various  methods  of  supporting  a 
drawing  board  in  a  slanting  position 
upon  a  fiat  top  table  and  I  am  send- 
ing herewith  a  sketch  of  a  still  dif- 
ferent one  thinking  that  it  might  be 
interesting  to  draftsmen  generally. 

This  stand,  as  shown  by  the  sketch, 
consists   of   a   light   pine    framework 


aba  I  2  ft.  wide,  2  ft  9  inches  long.  2 
inches  high  at  the  front  and  6  inches 
high  at  the  back.  These  dimensions 
give  a  convenient  size  to  accommodate 
a  27  X  39  drawing  board,  and  a  slant 
about  as  steep  as  possible  with  scales 
and  triangles  sliding  off. 

By  arranging  the  cross  pieces  a  lit- 
tle differently  and  lining  the  frame 
with  oil  cloth  or  something  else  strong 
and  light  in  weight,  a  handy  receptacle 
for  papers,  books,  and  the  like  can  be 
made,  the  drawing  board  itself  form- 
ing the  cover. 


Draftsman's  Visit  to  New  York, 


I  well  remember  one  beautiful  Mon- 
day morning  in  the  early  summer 
time.  I  had  been  to  the  Bronx  Zoo 
on  Sunday  afternoon  and  to  Coney 
that  night,  with  a  bunch  of  those  good 
fellows,  a  mixture  of  Elks  and  Eagles, 
1  believe.  Well,  on  this  ne*er  to  be 
forgotten  day,  I  paid  a  visit  to  a  large 
phnl,  it  was  in  full  foliage  and  among 
the  branches  disported  several  long- 
legged  aquatic  birds  of  the  crane  va- 
riety. 1  asked  why  they  were  not 
down  wading  in  the  water,  but  was 
told  they  were  electric  cranes. 

The  first  thing  that  struck  my  fancy 
in  the  machine  shop  was  a  dog  in  a 
lathe  turning  around  at  a  two-forty 
clip,  I  asked  the  operator  what  sort 
of  a  dog  he  was.  He  said  it  was  a 
revolutionary  dog,  and  although  so  old 
could  stand  a  pretty  good  feed^  but 
when  the  feed  was  on  it  always  had 
its  tail  in  the  plate.  The  way  it  was 
chasing  a  large  screw  around,  I 
thought  it  had  its  tail  in  its  face.  When 
it  stopped  one  could  see  it  was  in  the 
face-plaie.  It  looked  like  a  setter,  for 
it  certainly  was  set  on  the  work. 

I  kept  an  eye  on  a  large  spider  for 
fear  he  was  dangerous,  but  didn't  see 
a  crab  coming  down  the  line  with  a 
load  of  fish-plates  until  I  got  pinched 
by  him  between  a  pair  of  horses  and 
a  large  bull-ring.  There  was  several 
tons  of  pig  on  that  pair  of  horses,  they 
were  heavily  built,  and  as  there  was 
no  scrap  in  the  bull-ring  I  ducked  that 
way.  Just  then  one  of  those  blame 
cranes  flew  up  from  the  wharf  and 
dropped  a  clam-shell  right  over  me.  It 
certainly  closed  up  like  a  clam  and 
started  off  with  me.  Now  I  never  did 
like  clam  soup  but  seemed  to  be  in  it 


just  tfie  same,  i  was  thankful  to  have 
gotten  away  from  the  bull-ring,  but 
when  that  shell  opened  I  landed  right 
on  a  buU-riveter.  Now,  just  because 
I  dropped  from  a  clam-shell  didn*t  say 
I  was  bullion,  but  I  nearly  got  in  the 
dies  just  the  same. 

There  was  an  awful  noise  out  there 
and  Miss  Dolly  Barr  was  trying  to 
hold  an  animated  conversation  with  a 
pneumatic  riveter.  He  struck  her 
fancy  so  hard  and  fast  that  she  said  he 
was  too  warm  a  proposition  for  her 
and  not  being  a  holder-on  dropped  it. 
I  saw  a  monkey  wrench  a  nut  around, 
but  it  must  have  been  too  hard  a  nut 
for  him  to  crack  as  he  bolted,  slipped 
off   and    fell   to  the  floor. 

There  were  several  old  men  drilling 
up  and  down  the  shop.  I  addressed 
one  but  he  said  he  wasn't  stationary, 
they  had  to  bolt  him  to  work ;  he  was 
stamped  just  the  same.  I  asked  him 
wliat  his  favorite  drill  was,  but  just 
then  a  ram  butted  in  and  interrupted 
the  conversation.  It  seems  this  ram 
was  part  of  a  slotting  machine.  I 
asked  if  it  was  a  nickel  machine  and 
was  informed  that  nickel  was  in  tlie 
steel.  Asking  if  it  was  tempered 
proved  very  foolish,  for  the  wind  it 
knocked  out  of  me  certainly  was  not 
tempered  to  a  shorn  lamb. 

I  was  curious  to  know  what  was  in 
a  tank  and  was  told  it  was  one  of 
Heinz*s  57  varieties.  They  would  not 
let  me  try  it,  however,  as  they  didn't 
pickle  things  when  they  were  done. 
I  felt  pretty  well  done  and  took  an  L 
for  home  but  they  turned  the  Y  on 
me.  That  sobered  me  up.  I  returned 
my  pass  at  the  office  and  got  out. 

A  BUGHOUSE. 
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"Genius,  that  Power  which  dazzle- 
mortal  eyes, 

Is  oft  but  Perseverance  in  disguise; 

Continuous  effort,  of  itself,  implies, 

In  spite  of  countless  falls,  the  power 
to  rise. 

"Twixt     failure     and     success,     the 

point's  so  fine. 
Men  sometimes  know  not  when  they 

touch  the  line. 
Just  when  the  pearl  was  waiting  ono 

more  plunge. 
How  many  a  struggler  has  thrown  up 

the  sponge. 

'*As  the  tide  goes  clear  out,  it  comes 

clear  in; 
In  business,  'tis  at  turns  the  wisest 

win. 
And  oh,   how   true  when   shades  of 

doubt  dismay; 
Tis  often  darkest  just  before  the  day. 

"A    little    more   persistence,  courage, 

vim. 
Success     will     dawn     o'er     fortune's 

cloudy  rim, 
Then  take  this  honey  for  the  bitterest 

cup- 
There  is  no  failure  save  in  giving  up. 

"No  real  fall  as  long  as  one  still  tries. 
For  seeming  setbacks  make  the  strong 

man  wise. 
There's  no  defeat,  in  truth,  save  from 

within ; 
Cnless    you're    beaten    there,    you're 

bound  to  win. 

Henry  Austen. 

The  National  Messenger, 


When  two  curves  are  drawn  in  on 
a  drawing,  they  should  be  joined  neat- 
ly, and  to  do  this  each  should  stop  at 
a  certain  point.  Suppose  as  in  the 
figure,  the  centers  of  the  arcs  of  cir- 
cles used  are  at  A  &  B.  To  help  the 
work  where  part  could  be  inked  in,  the 


arcs  about  B  could  be  drawn  in  pen- 
cil and  pencil  lines  drawn  from  A 
through  B,  cutting  the  arcs,  say  at  C. 
These  will  be  the  ends  of  the  arcs,  so 
that  the  ink  arcs  about  A  as  a  center 
may  then  be  drawn  to  C. 


EASY  LESSONS  IN  ARCHI- 
TECTURE. 

This  little  work  is  compiled  with 
the  view  of  creating  a  taste  in  the 
mind  of  the  young  for  the  noblest  of 
the  arts — architecture. 

Beginning  with  the  early  history  of 
architecture,  it  traces  the  styles 
through  to  modem  types,  and  it  is 
done  in  an  easy  and  careful  manner. 

Nearly  every  page  contains  an  il- 
lustration and  which  are  referred  to 
in  the  text,  which  is  entirely  free  from 
mathematics. 

This  book  is  published  by  The  In- 
dustrial Publication  Co.,  16  Thomas 
St.,  New  York,  N.  Y.,  and  is  sent 
postpaid  for  fifty  cents. 


Some  Directions  to  Students  osed  at  Kalamazoo 
Manual  Training  School. 


Whenever  a  drawing  is  to  be  tinted 
the  paper  must  be  shrunk  down  so 
that  it  will  not  wrinkle  when  wet  and 
reinain  wrinkled  after  it  has  been  fin- 
ished. Place  the  paper  on  the  board 
with  face  side  up-  Fold  up  about  Vs 
to  I  inch  of  the  margin  on  all  sides 
so  that  the  paper  will  resemble  a  shal- 
low^ box.  Turn  the  paper  over  so  as 
to  rest  on  the  turned  up  edges.  With 
a  clean  sponge  and  water  dampen  all 
of  the  surface  of  paper  except  the 
turned  up  edges  which  are  to  receive 
the  paste,  glue  or  mucilage.  Then 
wipe  oflf  all  of  the  water  from  paper 
and  turn  right  side  tip.  Rub  down 
and  stretch  the  top  and  bottom  edges 
of  paper  first.  Be  sure  and  leave  no 
wrinkles  either  in  the  edges  or  iu  the 
comers.  The  other  edges  are  then 
treated  in  the  same  manner.  The 
edges  must  be  kept  straight.  If  no 
wrinkles  arc  left  in  edges  or  corners 
the  paper  will  dry  smo<:>th.  The  paper 
muct  be  allowed  to  dry  slowly;  if 
placed  in  sun  or  heated  it  will  get  too 
dr\*  and  wrinkle  when  exposed  to  an 
ordinary  temperature.  To  avoid 
streaks  in  paper,  use  clean  water  and 
sponge  and  wipe  off  all  water,  and 
have  board  flat  when  placed  to  dry. 
Be  sure  no  water  gets  on  the  margin 
of  paper  used  for  paste  and  that  no 
'paste  gets  on  the  middle  of  drawing 
board  or  inside  the  dry  edges  of  paper, 
to  cause  trouble  in  cutting  off  the 
paper  when  the  drawing  is  finished. 
In  large  drawings  both  sides  of  the 
paper  are  wet  but  it  is  best  not  to  wet 
the  face  when  stretching  the  paper 
because  the  surface  is  lost  and  then 


the  paper  soon  becomes  soiled.  Do 
not  attempt  to  draw  on  paper  until 
dry  and  smooth. 

A  drawing  that  is  to  be  tinted  must 
be  made  carefully  with  lead  pencil  and 
if  possible  without  erasing,  the  surface 
to  be  tinted  if  rubbed  or  scratched  will 
be  apt  to  show  when  finished.  The 
drawing  can  be  tinted  without  inking 
in  if  all  lines  that  are  not  to  be  inked 
are  removed,  a  lead  pencil  line  when 
wet  becomes  almost  indelible  and  diffi- 
cult to  erase.  If  the  drawing  is  Inked 
in  first  the  paper  must,  when  the  ink 
is  dry,  be  washed  with  plenty  of  clear 
water  to  remove  any  superfluous  ink 
from  paper  that  would  cause  dirty  col- 
ored tints  in  the  drawing.  Do  not  rub 
paper  hard  with  sponge  or  the  surface 
of  paper  will  be  injured. 

When  the  surfaces  are  to  be  tinted 
the  drawing  board  can  be  slightly  in- 
clined  in  one  direction  so  that  the  color 
may  flow  easily  in  one  direction.  The 
surfaces  can  be  wet  with  clear  water 
before  the  color  is  applied  and  more 
even  tints  will  then  be  secured  than 
if  the  color  is  applied  at  once  to  the 
hard,  dry  surface  of  the  paper.  The 
most  common  way  is  to  use  a  double 
end  brush,  the  large  end  to  hold  clear 
water  for  blending,  the  small  end  to 
hold  the  color.  With  considerable 
color  in  the  brush  but  not  nearly  all  it 
will  hold,  commence  at  the  top  of  the 
surface  to  be  tinted  and  follow  it  care- 
fully with  the  first  stroke.  Before  the 
color  dries  at  the  top,  lay  on  the  color 
below  by  moving  the  brush  back  and 
forth,  using  enough  color  in  the  brush 
so  that  it  will  flow  gradually,  with  the 
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help  of  the  brush  towards  the  bottom. 
The  lines  must  be  followed  carefully  at 
first,  and  the  brush  not  used  twice  over 
same  place  while  surface  is  wet  or 
streaks  will  form.  Do  not  paint  the 
colors  on*  but  allow  them  to  flow  quite 
freely  after  the  brush. 

It  is  best  to  protect  the  drawing  with 
a  sheet  of  paper  and  only  expose  the 
surface  needed.  Clean  blotters  are 
useful  in  many  ways,  a  blotter  with  ink 
on  it  should  never  be  used  when  tint- 
ing surfaces  as  the  ink  might  roin  the 
colored  surface. 

Be  sure  your  brushes  are  clean  and 
never  put  a  brush  away  until  cleaned 
and  unth  the  hair  drawn  to  a  point  in 
proper  condition  to  dry.  Tints  must 
be  mixed  with  clean  w^ater,  kept  stirred 
up  and  from  dust.  Try  to  tint  a  sur- 
face with  one  brush  full  of  color  if 
possible.  If  a  heavy  color  is  desired 
it  is  best  to  apply  a  lighter  shade  first 
and  a  darker  afterwards* 

In  the  color  boxes  will  be   found 


the  Primary  Colors,  Red,  Yellow, 
Blue.  To  produce  the  Intermediate 
Colors:  .Orange,  use  red  and  yellow; 
Violet,  use  red  and  blue;  Green,  use 
yellow  and  blue.  To  produce  Black 
use  stick  India  ink  in  place  of  bottled 
ink  or  red,  yellow  and  blue  in  equal 
proportions.  Brown,  use  yellow,  blue 
and  most  of  red ;  Grey  use  red.  yellow 
and  most  of  blue;  Terra  Cotta  or 
Brick,  use  red,  yellow  and  less  blue. 
The  following  tints  are  suggested: 
Cast  Iron,  India  ink,  blue  and  red ; 
Wrought  Iron,  India  ink  and  blue; 
Steel,  blue ;  Glass,  green ;  Brass,  yel- 
low and  red ;  Copper,  red  and  less  yel- 
low ;  Stone,  India  ink  and  blue ;  Brick, 
or  Terra  Cotta,  red,  yellow  and  less 
blue ;  Wood,  yellow  or  brown ;  Water. 
blue  or  green;  Earth,  yellow,  blue  or 
brown. 

Colors  can  be  made  more  permanent 
by  adding  a  little  Gum  Arabic  to  the 
water  when  mixing  but  little  should  be 
used,  a  little  blue  will  help  black  ink 
and  remove  the  greyish  tint. 


Summer  School. 


Courses  in  the  following  subjects 
will  be  given  by  instructors  of  Case 
School  of  Applied  Science,  Cleveland » 
Ohio,  beginning  June  21st,  and  con- 
tinuing for  six  weeks : 

CHEMISTRY. 

General  Chemistry,  Qualitative  An- 
alysis, Quantitative  Analysis. 

MATHEMATICS. 

Elementary  Algebra,  Plane,  Solid 
and  Spherical  Geometr>%  Advanced 
Algebra,  Trigonometry,  Analytic  Geo- 
metry,  Calculus,  Roofs  and  Bridges. 

MECHANICAL  ENGINEERING. 

Heat  and  Steam,  Mechanism,  Ma- 


chine Design.  Joinery  and  Pattern 
Making,  Iron  Work,  Machine  Draw- 
ing. 

PHVSICS. 

Elementary  Physics,  General  Phy- 
sics, Physical  Laboratory,  Teachers' 
Course. 

MODERN  LANGUAGES. 

Elementary  German,  Advanced  Ger- 
man, Advanced  French. 

MINERALOGY, 
APPLIED  MECHANICS. 

Statics  and  Strength  of  Materials* 
Dynamics,  Hydraulics,  Testing  Lab- 
oratory,   Descriptive    Geometry    and 
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Drawing, 

These  courses  will  be  of  especial 
value  to  teachers  who  have  been  called 
upon  to  take  charge  of  instruction  m 
elementary  science  and  to  those  who 
intend  to  enter  the  institution  in  the 
fall  but  have  been  unable  to  make  com- 
plete preparation,  as  well  as  to  those 
students  who,  on  account  of  illness  or 
other  cause,  are  deficient  in  their  regu- 
lar work* 

In  each  course  personal  instruction 
will  be  given  adapted  to  the  indi- 
vidual needs  of  the  students,  and  per- 
sons desiring  courses  other  than  those 
mentioned  can  undoubtedly  make  sat- 
isfactory arrangements  upon  applica- 
tion. 

In  order  that  any  course  may  be 
j^it'en  a  minimum  number  of  students 
must  make  application  before  June 
t4tlh 

The  laboratories  will  be  open  all 
day  and  the  same  facilities  are  offered 


for  practical  study  during  the  summer 
as  are  open  to  students  during  the 
school  year 

A  brief  description  of  the  labora- 
tones  and  their  equipments  will  be 
found  in  the  general  catalogue 

TUITION    AND    FEES. 

For  each  course,  excepting  Elemen- 
tary German,  the  tuition  will  be  $25.00. 
For  Elementary  German  (double 
course)  the  tuition  will  be  $40.00* 

Students  in  the  Chemical  Labora- 
tory will  be  charged  $5.00  for  mater- 
ials used  and  will  be  required  to  de- 
posit $5-oo  against  breakage  in  addi- 
tion to  tuition. 

Tuition  and  fees  must  be  paid  to  the 
instructor  in  charge  of  the  department, 
upon  registration,  June  2ist. 

Inquiries  about  courses  should  be 
addressed  to  the  instructor  in  charge. 
For  catalogues  and  information  about 
rhc  institution.     Address, 

CHARLES  S.  HOWE. 
President. 


Qermany  and  America  Compared 

The   following  is  a  comparison   of  speed  above  forty  miles 

the     German    and    American     trains,         per  hour 18        90 

which     shows    manifestly    to    which  Total    number    of    trains 

country  belong  the  honors  of  the  fast-  having  an  average  ruu- 

cst  trains:  ning  speed  above  forty 

Ger-  Amer-  miles  per  hour    .,.,.,       45       122 

man.      ican.  Number    of    trains    hav- 

Whole  number  of  trains  ing  an  average  running 

averaged , ,     521         303  speed  above  fifty  miles 

Number  of  lines  showing  per  hour 3         12 

trains  having  an  aver-  Ntimber    of    trains    hav- 

agc       running      speed  ing  an  average  runaing 

above   fort>^   miles   per  speed  from  forty-five  to 

hour    22         26  fifty  miles   per  hour..         4        36 

Number    of    trains    hav-  Number    of    trains    hav- 
ing an  average  journey  ing  an  average  running 
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speed  from  forty  to 
forty-five  miles  per 
hour 

Nitniber  of  groups  show- 
ing when  all  trains  of 
group  were  averaged,  a 
journey  speed  above 
thirty  miles  per  hour.  , 

Number  of  groups  show- 
ing when  all  trains  of 
group  were  averaged,  a 


38 


74 


22 


The  Simplex  Trimmer. 

The  Simplex  Trimmer  is  designed 
to  trim  wall  paper,  drawings,  blue 
prints,  etc. 

It  is  very  light  and  durable  and 
will  cut  true  to  the  straight  edge  at  all 
times. 


running     speed     above 

thirty-five     miles     per 

hour 3         18 

In  summing  up  the  evidence  it  may 
be  said  that  to  America  belongs  the 
fastest  trains,  but  at  the  same  time 
European  trains  seem  to  have  the 
advantage  over  us  on  the  middle  dis- J 
tance  travel*  and  then,  again,  tn  the 
long  distance  journey,  this  country 
appears  to  excel  Europe. 


jngs  and  blue  prints  could  be  easily 
trimmed. 

An  outfit  consists  of  a  Trimmer, 
Straight  Edge  and  Zinc  Strip  and 
prices  may  be  obtained  by  writing 
Webster  &  Parks  Tool  Co.,  Spring- 


By  means  of  a  straight  ed^e,  draw-     field,  O. 


A 


Charles  S.  L.  Baker,  a  negro  of  St. 
Louis,  claims  to  have  perfected,  after 
twenty-three  years  of  labor,  a  process 
for  generating  heat  and  power  by  fric- 
tion without  combustion.  The  heat 
produced  is  used  in  the  form  of  hot 
air,  hot  water,  or  steam,  and  Mr. 
Baker  claims  that  the  particular  mo- 
tive pjower  used  in  creating  the  fric- 
tion is  not  essential.    It  may  be  either 


water,  wind,  gasoline,  or  any  other 
source  of  energy.  The  most  difficult 
part  of  the  inventor's  assertions  to 
credit  is  the  statement  that  his  system 
will  light  or  heat  a  house  at  about  half 
the  cost  of  methods  now  in  use.  The 
business  world  will  accept  that  claim 
only  after  complete  demonstration,  and 
scientific  authorities  will  be  equally  in- 
credulous. 


Is 
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worked  at  it  for  forty  years,  and  there 
is  no  spring  in  it,  and  it  does  go: 

**So  they  got  an  ax  and  chopped  it 
up,  and  there  was  a  great  silence,  for 


there  was  no  J^pring.  And  the  old 
man  picked  up  the  fragments  and 
went  away  with  the  tears  rolling  down 
his  face.     And  he  died  soon  after/' 


Books  Reviewed. 

The  firm  of  Winn,  Milmore  &  Por- 
ter, engineers,  designers  and  drafts- 
men have  moved  from  Unity  Build- 
ing to  Stock  Exchange  Building,  Chi- 
cago, III-  They  publish  a  chart  of 
gauge  numbers  and  the  nearest  deci- 
mal equivalents  which  should  hang  be- 
side every  draftsman's  desk. 


An  album  of  St.  Louis  and  the 
World's  Fair,  size  lo  x  15  in.,  with 
185  illustrations,  including  a  bird's 
eye  view  of  the  Fair,  size  2^  x  29  in., 
will  be  sent  to  any  address  on  receipt 
of  31  cents  in  stamps.  Geo.  A.  Zeller, 
185  4th  St..  St.  Louis,  Mo. 


Architects  and  draftsmen  who  have 
specifications  to  prepare  will  appre- 
ciate the  Improved  Specification  Blank 
for  Masons,  Carpenters,  Tinners, 
Plumbers  and  Painter's  work,  which 
is  prepared  by  Palliser  &  Co.  and  pub- 
lished by  the  Industrial  Publication 
Co.,  II  Thomas  St.,  New  York,  N.  Y. 
Price,  15  cents. 


Bevel  Gear  Tables — a  collection  of 
tables  and  necessary  explanation  to  en- 
able anyone  to  figure  bevel  gears  with- 
out the  use  of  trigonometry. 

Few  people  who  have  once  used  this 
liook  for  obtaining  the  necessary  data 
for  a  bevel  gear  will  ever  again  resort 
to  the  slow  and  tedious  method  of  fig- 
uring them. 

Beginning  with  Tooth  Elements 
and  continuing  through  the  construc- 
tion and  calculating  of  the  bevel  gear, 
the  book  is  clearly  illustrated  and 
printed  on  coated  paper,  written  by 
D.  Ag.  Engstrom,  cloth  bound,  5J^  x 
8  in,  pages,  postpaid,  $1.00.  The 
Derry  CoUard  Co.,  257  Broadway, 
New  York. 


This  has  been  called  the  **age  of  il- 
lustration*' and  the  writer  of  "*Rogers 
Drawing  and  Design"*  has  certainly 
kept  this  in  mind,  while  preparing  this 
splendid  work. 

The  helpful  value  of  a  teacher  or 
instructor  is  a  blessing  to  a  student 
but  a  well  illustrated  and  written  book 
will  often  almost  suflSce  when  the 
young  man  is  determined  to  leam. 

The  work  is  comprised  of  some 
twelve  divisions  of  which  the  first  five 
take  up  the  preliminary  details,  includ- 
ing working  drawings,  tracings  and 
blue  printing.  The  divisions  from  six 
to  ten  inclusive  are  devoted  to  Machine 
Design,  Transmission  Methods,  Metal 
Working,  Machinery,  Engines  and 
Boilers,  Electrical  Machines,  etc.,  etc 

"Part  Three''  contains  a  treatise  of 
drafting  instruments  and  their  uses 
and  a  large  number  of  tables  of  value 
to  the  draftsmen  and  designers. 

The  book  is  beautifully  finished, 
contains  nearly  500,  8x10  inch  pages, 
nearly  every  one  of  which  has  an  illus- 
tration, cloth  binding,  gilt  edges.  Price 
$3,00,  published  by  Theo,  Audel  &  Co., 
63  Sth  Ave.,  New  York,  N.  Y. 
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UP  IN  THE  WORLD. 
"There    is    every    opportunity    for 
young  men  to  rise  in  the  world  in  this 
age/'  said  Old  Jilson,  speaking  of  fly- 
ing machines. 


IN  THE  AIR. 
Friend — Did  you  raise — 
Inventor — Raise  what? 
Friend — Your  airship  scheme? 
Inventor — Oh,  I  haven *t  been  able 
to  raise  anything  but  money  so  far. 


^Wl 


AN  IMPRESSION, 
'*The     Japanese     are     wonderfully 
bright  people/' 

**Yes/'  answered  the  plodding  per- 
I  should  think  they  would  have 
to  be  in  order  to  spell  and  pronounce 
their  own  names/* — Chicago-Record 
Herald. 


THE  TROUBLE. 

'Tlow  often  do  we  find  that  great 
inventors  are  allowed  to  go  unre- 
warded and  unrecognized!** 

'*Yes,"  answered  Senator  Sorghum, 
"the  trouble  about  inventors  is  that 
they  insist  on  inventing  machinery  in- 
stead  of  ways  to  make  money/' — 
Wishbgton  Star. 


In  Oiina  a  mile  is  anything  from  a 
quarter  of  a  mile  to  a  mile  and  three- 
quarters,  according  to  the  province  in 
which  it  may  happen  to  be. 


Editor  Draftsman. 


Your  April  number  contains  arti- 
cles by  both  Mr.  Florence  W.  and  Mr. 
M,  C  Kurd,  who  endeavor  to  show 
the  error  in  Mr.  Babbitt's  construction 
"Something  for  our  Geometrical 
Friends"  in  the  December  number. 
Both  are  wrong  in  saying  that  lines 
KE  and  CE  are  not  equal, 

Mr,  Florence  W.  says,  'The  error  is 
found  in  the  assumption  that  KE 
equals  CE.*'  Now  in  the  original  arti- 
cle, no  such  assumption  was  made  be- 
cause line  KE  and  CE  are  positively 
made  equal  by  construction.  He  then 
goes  on  to  say,  draw  square  ABDQ 
bisect  BD  and  erect  a  perpendicular  in 
G.  making  GE  equal  to  the  distance 
shown  in  the  original.  The  original 
was  a  geometrical  sketch  and  not  a 
drawing  therefore  it  is  incorrect  to  as- 
sume that  line  GE  should  be  the  same 
length  as  was  shown.  Point  E  is  the 
intersection  of  the  perpendicular  bi- 
sectors of  lines  AC  and  KC  and  not 
where  it  was  shown.  It  was  a  mat- 
ter of  convenience  that  it  was  so 
placed. 


Plans  have  been  filed  in  Chicago  for 
an  Iroquois  Memorial  Emergency  hos- 
pital, to  be  erected  in  that  city,  and  to 
provide  and  maintain  an  institution  in 
memory  of  the  victims  of  the  Iroquois 
theater  fire  on  Dec.  20. 


Scientific  authorities  continue  to 
look  more  to  mechanical  devices, 
heavier  than  the  atmosphere,  for 
progress  in  aerial  navigation,  rather 
than  to  airships  sustained  by  gas  and 
made,  with  their  passengers,  as  light, 
or  nearly  as  light,  as  the  air  they  dis- 
place. 


School  for  Artisans, 

The  College  of  Engineering  of  the   Univer- 
sity of  Wisconsin,  begin. s  June  27th, 


Courses  of  study  are  offered  in  the 
following  subjects: 

1.  Steam,  Gas  and  Other  Heat  En- 
gines^ — Lectures  on  the  theory  of 
heat,  the  operation  and  methods  of 
testing  steam,  gas  and  air  engines, 
boilers,  compressed  air  and  refriger- 
ation plants. 

2.  Applied  Electricity^ — ^Theory  of 
direct  and  alternating  current  dyna- 
mos and  motors,  the  operation  and 
methods  of  testing  electrical  machin- 
try,  batteries,  transformers  and  other 
apparatus,  phatometry  and  calibration 
of  instruments. 

3.  MecTianical  Drazving  and  Ma- 
chine Design. — Elements  of  applied 
Mathematics,  courses  in  Mechanical 
Drawing  and  Machine  Design  adapt- 
ed to  the  preparation  of  the  students. 

4.  Materials  of  Construction,  Fuels 
and  Lubricants. — ^Lectures  on  the 
properties  of  materials  accompanied 
by  laboratory  tests ;  lectures  on  fuels 
and  lubricants  with  laboratory  tests 
on  the  heating  value  of  coals  and  effi- 
ciency of  lubricants, 

5.  Shop  IVork. — Practice  with 
hand  tools,  wood  and  metal  w^orking 
machinery,  and  in  blacksmithing  and 
pattern  making. 

The  instructional  force  is  taken 
from  the  regular  faculty  of  the  Col- 
lege of  Engineering,  and  the  entire 
laboratory  and  shop  equipment  belong- 
ing to  the  College  is  used  by  the  stu- 
dents in  the  Summer  School. 

This  school  offers  to  those  unabl: 
to  take  a  regiilar  four  years'  course 
an  opportunity  of  obtaining  practical 
working  knowledge  of  the  methods  of 


testing  and  the  use  of  instruments,  to- 
gether with  such  theoretical  princi- 
ples in  each  case  as  the  nature  of  the 
subject  and  preparation  of  the  student 
may  permit. 

A  bulletin  describing  the  work  of 
the  School  for  Artisans  in  detail  wUl 
be  sent  on  application  to 

FREDERICK  E.   TURNEALTRE. 

Madisoci,  Wis. 
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EASY  Lessors,  or  Stepotni 
Stoite  to 

ARCHITECTURE. 
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Courtesy-  of  "Tcngwall  Talk*' 


Mechajnicai 

An  Important  Test  of  Elliptic  Springs. 


BY  S.  A.  BULLOCK, 


The  object  of  this  test  was  to  ascer- 
tain the  greatest  possible  set  this  spring 
would  receive  under  successive  appli- 
cations of  ]ij^ht,  heavy  and  excessive 
loads ;  and  also  to  determine  whether 
loTi.ooo  pounds  per  square  inch  is  an 
efficient  fiber  stress  for  the  working 
load  of  plate  springs. 

Dimensions  of  spring  before  test: 
Free  height  over  bands  13^  ins. 

Free  height  between  bands      6l4  iiis* 
Lenghth  of  spring  over  all     31)4  ins. 
center  to  center  29  J2  ins. 

Plates  3JiX5-i6  ins. 

Numbar  of  springs  per  set  4 

Number  of  plates  per  spring  9 

Style  of  spring  Double  elliptic 

During  the  first  six  tests  the  loads 
were  gradually  applied  and  released  by 
a  screw  testing  machine,  traveling  at 
the  rate  of  3  ins.  per  minute.  But  in 
the  last  test,  as  shown  by  curve  C 
(^^^'  5)»  ^"  hydrauhc  testing  machine 
was  used.  The  weight-beam  was  so 
adjusted  that  the  load  conhl  he  par- 
tially released,  and  then  suddenly 
forced  band  to  band  b\^  moving  the 
lever  up  and  down  by  hand.  For  the 
use  of  their  testing  machines  we  are 
indebted  to  the  Baldwin  Locomotive 
Works. 

This  last  test  was  made  on  a  differ- 
*ent  spring  of  the  same  class  as  the  one 
used  in  the  first  six  tests,  and  we  have 
shown  it  in  Fig.  5  for  the  sake  of  com- 
parison. 


The  spring  steel  was  furnished  b^ 
the  Crucible  Steel  Company  of  Amer- 
ica, and  made  into  springs  by  the 
Standartl  Steel  Works,  from  whom  we 
have  the  following  chemical  analysis: 
CarlK>n  (ombined  j 
Manganese 
Phosphorus 
Sulphur 
Silicon 

The  first  test  (Fig.  i 
giving  383  successi%^e  applications  of 
the  light  load  of  12.500  pounds,  equiv- 
alent to  a  fiber  stress  of  91 400  pounds. 
(We  have  considered  L  one-half  the 
length  of  spring  under  load  P,  to  be 
equal  to  15  ins.) 

ft  is  interesting  to  note  that  after 
the  first  application  of  the  light  load, 
and  up  to  a  certain  number  of  appli- 
cations (207),  the  spring  grew  3-16 
in.  in  the  loaded  height,  the  free  height 
remaining  constant.  After  this  limit- 
ing number  of  applications,  the  suc- 
cessive applications  of  the  load  pro- 
duce f  I  no  further  change. 

The  reason  for  this  growth  of 
spring,  or  increase  of  efficiency,  is  due 
to  a  decrease  of  friction  between  the 
plates.  For  in  the  manufacture  of 
plate- springs  there  is  always  scale  be- 
tween the  plates  and  the  frequent  ap- 
plication and  release  of  this  load  pul- 
verizes the  scale,  which  then  acts  as 
a  lubricant,  and  reduces  the  friction. 

The  second  test  (Fig.  2)  consisted 
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spring  was  forced  hand  to  hand  twice, 
requiring  an  avera^^c  pressure  of  about 
23,500  pounds,  or  a  fiher  stress  of  172,- 
000  pounds  per  square  inch.  No  ap- 
preciahlc  set  was  discovered. 

The  fifth  test  (  Fig.  3 )  consisted  0/ 
564  applications  of  the  h€a%'y  load  of 
14,500  pounds,  producing  a  fiher  stress 
of  106,000  pounds.  During  the  first 
50  applications  the  spring  grew  %  i"-^ 
but  lost  ^-;^2  in.  during  the  last  50 
applications.  Thus  the  actual  growth 
was  1-32  in.,  the  free  height  remain- 
ing constant. 

The  fifth  test  fPig.  3)  consisted  of 
forcing  the  spring  hand  to  band  ten 
times,  then  applying  the  test  load  of 
r4?500  pounds.  This  operation  was  re- 
peated three  times. 

The  first  average  pressure  required 
to  bring  the  spring  hand  to  hand  %vas 
23,000  pounds,  the  successive  average 
pressures  required  an  additional  500 
pounds  to  bring  the  spring  band  to 
band  (i.  e.,  23.500.  pounds  or  fiber 
stress  of  172,000  pounds).  The  free 
height  additional  set  was  minus  3-32 
in.  The  total  hght  set  was  minus  3-16 
in. 

CONCLUSIONS. 

Now.  from  these  six  tests,  we  note 
that  30  band  to  band  appHcations  pni- 


duced  a  total  set  of  minus  3-16  in.  In 
the  jump  test  between  the  25tb  and  the 
5010th  application  the  additional  light 
set  was  minus  3-32  in.  Accordingly,  we 
may  infer  that  the  first  spring  could 
not  receive  a  total  set  greater  than 
minus  9-32  in.,  or  that  during  the  life 
of  the  spring,  curve  B  (Fig,  5)  would 
never  fall  below  curve  C 

Accordingly,  it  is  evident  that  106,- 
000  pounds  per  square  inch  is  allow- 
able for  the  working  fiber  stress.  The 
maximum  allowable  fiber  stress  can 
only  be  determined  by  more  exhaus- 
tive experiments  upon  this  subject. 

Since  all  springs  are  at  times  sub- 
jected to  excessive  pressures  which 
tend  to  produce  a  deformation  from 
which  the  spring  can  never  recover,  wc 
W'ould  suggest  that  when  plate  springs 
are  tested  they  shall  first  be  given  two 
applications  of  that  load  which  W'ould 
be  equivalent  to  a  fiber  stress  of  146,- 
000  pounds  per  square  inch.  Such  a 
pressure  to  be  quickly  applied  and  re- 
leased, the  object  being  to  relieve  the 
spring  of  most  of  its  set  while  under 
the  testing  machine,  and  thus  insure 
ourselves  against  the  annoyance  of 
having  the  spring  receive  any  perma- 
nent set  when  under  the  car. 

^Am,  Engineer  and  R,  R,  JonrnaL 


On  Machine  Design. 


The  Editor  of  the  Draftsman, 
Clevekind,  Ohio, 
Dear  Sir:— I  would  like  to  say  a 
wcjrd  or  tw^^  on  the  subject  of  the 
article  on  '*  Machine  Design."  I  doubt 
very  much  whether  the  graphic  meth- 
od of  solution  given  on  page  207  is 
quite  reliable,  I  would  ask,  "  What 
is  there  to  prove  in  a  case  like  this 
one    (thickness   of   Babbitt)    that   a 


straight  line  drawn  through  the  vahies 
for  a  large  and  a  small  machine  will 
give  correct  values  for  intermediate 
sizes  of  machines?*'  If  three  sizes 
were  *'  carefully  designed  "  by  cora- 
pntation  of  stresses,  etc.,  and  these 
being  plotted,  indicated  a  straight  line 
to  be  the  solution  of  the  intermediate 
size,  then  certainly  such  straight  line 
would  ecjually  give  the  values  of  other 
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ntermediate  sizes,  but  if  the  plotting 
>f  the  three  calculated  sizes  indicated  a 
cunfc  line  as  giving  the  thickness  of 
babbitt,  then  the  value  for  all  other 
intennediate  sizes  must  he  taken  from 
this  curve  and  not  from  the  straight 
line. 

Further*  the  very  fact  that  the  given 

values   calculated   from  two  sizes  of 

machines,  viz,: 

^B     5  J"*  l>earing,  fS  in.  babbitt,  and  23^ 

^Bn.  bearing,  \i  in.  babbitt,  are  so  dis- 

^fcroportionate,  is  suflficient  of  itself  to 

^Kt  unce  show  that  a  straight  line  is  not 

^l^ie  correct  solution  of  the  thickness  of 

J>abbitt  for  other  sizes. 

»  Again »  the  fact  that  the  graphic 
lethod  as  shown  by  the  straight  line, 
ig,  1,  gives  }i  in.  thickness  of  babbitt 
as  being  necessary  for  a  shaft  having 
no  diameter  at  all,  at  once  proves  that 
a  curve  line  and  not  a  straight  line,  is 
the  proper  solution  of  the  problem.  We 
lave  three  points  given  from  which 
ic  curve  may  be  easily  laid  out  or  cal- 


thickness  o*" 


ciliated,  namely :  — 
Diameter  o' , 

2' 

As  to  Misleading  Information,  page 
218,  what  ao  you  say  to  catalogues  of 
Water  Wheels  or  Turbines  which  give 
an  efficiency  of  over  100  per  cent.? 
One  has  to  be  very  careful  in  accepting 
everything  as  gospel  whicli  is  stated 
in  a  catalogue, 

'*  Instruments  for  the  Construction 
of  Fquivalent  (^emnetrical  Figures  ** 
by  Jeremy  C  Willmoii,  page  234, 
Please  note  that  the  *'  Triangle  "  de- 
scribed in  this  article  is  an  exact  copy 
of  the  triangle  designed  by  me  and 
copyrighted  by  me  in  1892,  a  full  de- 
scription of  which  was  given  in  '*  The 
Compass,"  Vol,  I!,  November,  1892, 
page  64.  This  triangle  was  called  the 
'*  Pi  "  Triangle,  and  was  at  once  placed 
on  the  market.  There  is  nothing  new 
under  tlie  sun. 

\'ery  truly  yours, 

W\r.  C{j\, 


Curious  Facts. 


Mirer 


The  importations  of  pig  tin  last  year 
ere  68,000,000   pounds,  against   7,- 
1,000  in  1890. 


Leather  waste  is  no  longer  wasted. 
Manufacturers  use  it  in  a  compressed 
form  instead  of  iron  to  make  cog- 
wheels. 


Japanese  warships  equipped  with 
wireless  telegraph  apparatus  have  sent 
and  received  messages  to  and  from 
Japan  at  a  distance  of  about  50  miles. 


If  a  man  could  use  his  legs  propor- 
tionately as  fast  as  an  ant  he  w^ould 
travel  somewhere  about  800  miles  an 
hour. 


Twelve  million  pounds'  worth  of 
leather  is  required  every  year  to  pro- 
vide boots  and  shoes  for  the  inhabi- 
tants of  Great  Britain. 

In  honor  of  Peter  Henlein,  the  in- 
ventor of  the  watch,  a  monument  is  to 
te  erected  at  Nuremberg. 


Farm  machinery  saved  in  the  plant- 
ing and  gathering  of  last  year's  crop  in 
the  Ignited  States  $700,000,000. 


A  wine  cask  has  just  been  built  in 
CahTornia  to  hold  97.000  gallons.  Its 
iron  hoops  weigh  40^000  pounds. 


ArKniTCCTUiuL^ 


Beams  and  Joists. 

liV   GEORGE   H.    BLAGRDVE, 


Rdlled  iron  hcanis  arc  so  much  used 
ill  mnik'ni  huikjing;  that  I  am  cmbold- 
cnct!  to  draw  attention  in  a  few  little 
points  in  cniuiectinu  with  them  and 
with  construction  attached  to  them, 
wliich  are  not  always  thoroughly  un- 
derstood or  ht^rne  in  min^l  l)y  wairk- 
men. 

First,  as  regards  the  strength  of  a 
rolled-iron  beam.  T  have  referred  in  a 
former  article  to  tables  showini;:;  the 
strength  of  rolled  iron,  wdiich  have 
been  published  liy  various  firms  of 
manufacturing  engineers^  Such  tables 
are,  as  I  have  already  stated*  very 
handy  for  reference.  Yet  it  will  be  as 
well,  perliaps.  to  explain  a  simple  meth- 
od of  calculating  the  strength  of  an 
ordinary  rolled-iron  beam,  if  only  to 
show  that  there  is  nothing  very  com- 
plicated about  such  calculations,  as  too 
many  people  are  apt  to  suppose.  The 
usual  rule  is  to  take  the  sectional  area 
of  the  bottom  flange  in  square  inches ; 
nuihiply  it  by  the  total  depth  of  the 
beam  in  inches ;  uiultiply  this  again  by 
seven  and  divide  the  result  by  the 
span  of  the  beam  in  feet.  The  result 
of  this  gives  the  number  of  tons  re- 
quired to  break  the  beam  if  placed  up- 
on it  in  the  middle  of  its  span.  If  the 
weight  is  to  be  evenly  distributed  over 
the  whole  beam,  instead  of  being  con- 
centrated in  the  middle,  twice  as  many 
tons  will  be  required  to  break  it  —  that 


is  to  say,  that  in  mukipl\  ing  we  shoul 
use  the  number  fourteen  instead  of 
seven.  In  calculating  the  sectional 
area  of  the  bottom  flange  this  is  taken 
up  to  where  the  straight  part  of  the 
web  commences,  the  required  sectional 
area  being  the  lower  portion,  shaded  in 
Fig,  I.  Rather  a  troublesome  job,  it 
may  be  thought,  to  calculate  the  num- 
Irt  of  square  inches  in  such  an  irregu- 
lar form  with  any  degree  of  nicety, 
Ikit  a  very  simple  rule,  which  ought  to 
be  more  generally  known,  may  come 
to  our  assistance  here.  In  rolled-iron 
beams  or  bars  of  any  uniform  section 
three  times  the  number  of  {K>unds  per 
foot  run,  divided  by  ten,  will  give  the 
area  of  the  w^hole  section  in  square 
inches.  Referring  to  Fig,  I,  we  can 
easily  measure  the  sectional  area  of 
the  straight  part  of  the  w^eb,  which 
is  unshaded,  and  deducting  this  from 
the  whole  sectional  area,  found  by  the 
preceding  rule,  the  .remainder  is  the 
united  areas  of  the  tw^o  flanges  shaded 
in  the  fliagram.  These  being  usually 
equaL  we  have  only  to  take  half  the 
result  of  our  calculation  for  the  re- 
f|yired  sectional  area  of  the  bottom 
flange. 

The  permanent  load  upon  a  rolled- 
iron  beam  should  not  exceed  one- 
fourth  of  the  weight  required  to  break 
it,  aufl  it  should  not  be  tested  to  more 
than  one-third  of  it.     If  any  specimen 
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rof  1  ne  iroiwia^een  broken,  this  gives 
us  an  opportunily  to  jutl^e  of  its  qual- 
ity. The  fibers  of  the  metal  shaukl 
he  long  and  silky,  and  the  grain  shouUl 
not  l>e  coarse. 

For  constructional  purposes  it  is  of- 
ten necessary  to  Jiiake  holes  in  iron 
beams  for  bolts  to  pass  through.  Tlie 
holes  should  be  drilled,  for  if  punched 
their  sizes  arc  apt  to  he  unequal,  be- 
sides which  the  metal  immediately  sur- 
(rounding  a  punched  hole  is  always 
^more  or  less  weakened.  Much  de- 
pends upon  tlie  positions  of  the  holes, 
if  the  strength  of  the  beam  is  to  be 


the  beam  is  most  severely  compressed, 
while  that  at  the  bottom  is  most  se- 
verely St  retell  cd  :  and  the  safest*  posi- 
tion for  holes  is  at  or  near  the  middle, 
where  they  will  least  tletract  from  the 
strength.  Holes  drilled  in  the  lower 
part  tend  to  w^en  by  stretching,  and 
obviously  weaken  the  beam  by  reduc- 
ing the  resistance  to  tension ;  but  holes 
drilled  in  the  upper  part  tend  to  be- 
come reduced  in  size  by  compression, 
and  ihey  do  not,  therefore,  weaken  the 
beam,  provided  that  they  are  complete- 
ly filled  by  the  bodies  of  iron  bolts, 
which   resist  compression,  preventing 
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IBON  BKAM3  AND  JOINTS* 

Remember  that  when  a      the  holes  fiom  being  reduced  in  size. 


economized, 
beam  is  supported  at  the  cutis  and 
loaded  from  above  it  is  subjected  to 
two  kinds  of  strains — one  tends  to 
stretch  or  tear  asunder  the  lower  part 
of  the  beam  and  the  other  tends  to 
compress    or    crush    the    upper    part, 

,  About   midway  between  the  top  and 
>ttom  of  the  beam  is  what  engineers 
call  the  neutral  line,  where  the  pulling 

J  and  pushing  strains  are  supposed  to 
alance  one  another;  and  at  this  part 
the  metal  remains  practically  unaltered 
in  form,  however  nnich  the  beam  ma\' 
bend,  so  long  as  it  does  not  break.     It 

Lis  evident  tliat  the  metal  at  the  top  of 


Hence,  if  we  have  any  choice  in  ar- 
ranging the  positions  of  holes  in  iron 
beams  we  shouhl  jilace  them  in  the 
middle  or  upper  i>art  by  preference. 
In  calculating  the  strength  of  riveted 
girders,  engineers  always  deduct  the 
space  traversed  by  rivet  holes  in  the 
bottom  flange,  and  this  rule  should  be 
followed  in  respect  to  any  bolt  holes  in 
rolled  iron  beams. 

In  ordinary  wood-joisted  floors,  di- 
viderl  into  spans  by  rolled-iron  beams, 
there  are  more  ways  than  one  of  con- 
necting the  joists  to  the  iron  beams. 
Many  [)ersons  adopt  the  method  shown 
in  Fig.  2, 
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Here  a  plate  rests  upon  each  bottom 
flange,  being  either  bolted  down  to  the 
flange,  or,  for  better  Lconomv  in  drill- 
ing and  bolting,  bolted  right  through 
the  lower  part  of  the  web.  This  drill- 
ing through  the  lower  part  of  the  beam 
is  objectionable,  as  already  explained. 
Besides  this  the  joists  are  notched  out 
for  the  plates,  which  weakens  them 
terribly;  indeed,  it  may  be  said  that  if 
an  ii'in.  joist  is  notched  out  4  in,  on 
its  lower  end,  its  strength  is  almost 
reduced  to  that  of  a  7-in.  joist,  so  se- 
rious is  the  result  of  cutting  away  the 
tx)ttoni  fibers  of  the  womi,  which  re- 
sist the  stretching  strain.  Under  such 
circumstances  the  strain  upon  the 
joists  is  very  liable  to  produce  a  split 
like  that  shown  in  Fig.  3. 

A  better  met  hod  of  attaching  joists 
to  an  iron  beam  is  by  bolting  a  piece 
of  timber  against  each  side  of  the 
beam,  for  the  entire  depth  between  the 
flanges,  and  by  tenoning  the  joists  into 
these  timbers  on  both  sides,  as  shown 
on  the  left  side  of  the  diagram  in  Fig. 
4.  But  there  is  considerable  labor  in- 
volved in  qutting  the  tenons  and  mor- 
tises, besides  which  there  is  sometimes 
a  practical  difficulty  in  getting  the 
joists  into  position.  ( >n  the  right  side 
of  the  diagram  the  ends  of  the  joists 
are  simply  cut  to  fit  in  between  the 
flanges,  each  joist  taking  its  bearing 
upon  the  Ixntom  flange.  By  this  means 
the  joists  obtain  a  more  solid  and  even 
bearing  (for  the  tenons  may  shrink 
unequally,  throwing  all  the  pressure 
upon  one  shoulder),  and  blocks  of 
wood,  cut  to  the  proper  length,  are 
bolted  in  between  the  ends  of  the  joists 
to  prevent  them  from  moving  laterally. 

Sometimes  it  is  desirable  for  joists 
inserted  against  the  sides  of  an  iron 


beam  to  act  as  ties.  This  is  especially 
the  case  when  the  beam  is  used  as  a 
shop  breast  summer,  the  joists  being  re- 
quired to  assist  in  holding  in  the  front 
wall  of  the  building.  This  may  be 
done  by  means  of  a  strap-bolt  attached 
to  alxjut  every  second  or  third  joist  by 
means  of  small  bolts  or  screws,  as 
shown  in  Fig.  5, 

The  form  of  such  a  belt,  which 
should  be  all  forged  in  one  piece,  will 
probably  be  understood  from  Fig.  6, 
where  the  bolt  is  seen  in  plan. 

Another  way  of  securing  a  tie  is 
by  means  of  L-straps,  one  arm  of  the 
L  being  bolted  against  the  joist  anrl 
the  other  against  the  web  of  the  iron 
beam,  or  against  the  timber  bolted  to 
the  web. 

In  cases  like  Fig.  2  and  Fig.  4  the 
ceiling  beneath  and  the  floor  al>ove 
are  easily  managed.  First,  as  regards 
the  ceiling.  Whether  the  under  sides 
of  the  joists  are  f^ush  with  the  bottom 
of  the  beam,  or  drop  below  it,  all  we 
need  do  is  to  fix  the  laths  diagonally 
where  they  have  to  cross  the  beam. 
Then,  as  regards  the  floor.  If  the  tops 
of  the  joists  are  Hush  with  the  top  of 
the  beam,  as  in  Fig.  2,  a  fioor  board  of 
suflicient  breadth  will  lie  upon  the  top 
flange  of  the  beam,  having  each  of  its 
sides  nailed  or  screwed  into  the  ends 
of  the  joists;  but  if  the  tops  of  the 
joists  are  above  the  top  of  the  beam, 
as  in  Fig.  4,  fillets  of  wood  are  placed 
upon  the  top  flange  to  receive  the  floor 
hoards,  and  are  either  attaclied  to  the 
flange  by  means  of  screws  or  are  nailed 
sideways  against  the  joists,  as  shown 
in  Fig.  4. —  Xationai  Builder. 


Glass  houses  of  a  very  substantial 
kind  can  now  be  built.  Silesian  glass 
makers  are  turning  out  glass  bricks 
for  all  sorts  of  building  purposes. 
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Use  of  Logarithms. 

R.    P.    KING. 


I 


Logarithms  are  regarded  by  many 
machine  designers  as  a  hugbear.  who 
immedialety  **  pass  up ''  all  formulas 
containing  them,  while  the  usefulness 
of  logarithms  as  a  labor-saving  device 
is  neither  understood  nor  taken  ad- 
vantage of  as  much  as  should  be.  In 
all  my  drawing  room  experience,  I 
have  seen  but  two  or  three  machine 
designers  who  used  logarithms  in  their 
calculation,  except  where  absolutely 
necessary* 

For  the  benefit  of  those  designers 
who  have  had  the  advantage  of  high 
school  algebra,  but  who  have  not  fully 
understood  the  use  of  logarithms,  I 
shall  briefly  outline  the  theory  by 
which  their  use  is  mathematical.  There 
are  some  minds  that  hesitate  to  ac- 
cept anything  mathematical  that  is  not 
fully  proved ;  such  men  will  find  the 
successive  steps  proved  to  their  satis- 
faction. However,  as  there  w^ill  be 
some  who  do  not  care  to  follow  a 
course  of  algebraic  reasoning,  I  will 
inclose  the  **  letter  '*  demonstrations  in 
brackets,  and  they  may  be  omitted  if 
desired  without  losing  the  practical  ad- 
vantages of  using  logarithms. 

There  arc  at  present  in  use  two  sys- 
tems of  logarithms.  The  natural  (or 
hyperbolic)  are  used  in  analytical  cal- 
culations and  investigations,  and  are 
always  denoted  by  the  sign  log  . 

The  Briggs  or  common  logarithms 


are,  as  the  name  denotes,  the  ones  com- 
monly used  in  e very-day  work,  Wllcre- 
ever  the  sign  log  appears,  the  com- 
mon logarithms  are  meant. 

Logarithms  are  a  comparatively  re- 
cent discovery,  being  invented  by  John 
Napier  during  the  first  part  of  the 
17th  century,  Napier  was  a  Scotsman, 
born  near  Edinburgh  1550,  and  was 
an  inventor  and  mathematician.  He 
brought  out  his  system  of  natural  log- 
arithms (often  called  the  Naperian 
system)  in  1614.  No  sooner  did  this 
work  fall  into  I  he  hands  of  John 
Briggs,  professor  of  mafhematics  in 
Gresham  College,  London,  than  he  be- 
gan the  investigation  which  resulted  in 
the  system  of  logarithn]s  that  bears 
his  name. 

Definition. —  The  logarithm  of  a 
number  is  the  exponent  by  which  a 
tixed  number,  nr  base,  must  be  ef- 
fected in  order  to  equal  a  given  num- 
ber. This  definition  is  perfectly  gen- 
eral, and  any  number  (with  t!ie  ex- 
ception of  unity)  may  become  the  base 
of  a  system  of  logarithms.  If  we  as- 
sume 3  to  be  the  liase  and  write  3^^=9» 
then  by  definition  the  log,  of  9  is  2. 
Similarly  the  log.  of  27  w^ould  be  3 
luulcr  such  a  system,  l>ecause  ^^=27. 

Before  proceeding  further,  let  us  re- 
view for  a  moment  the  laws  governing 
the  theory  of  exponents,  for  upon  these 
five  laws  hangs  the  theory  of  loga- 
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riLlims 


(1) 


(2) 


II 


The  log-,  of  a  t|uotient  equals  the 
logarithm  of  the  (hvidcnci  minus  that 
of  tlic  divisor. 

X  y 

Let  ni=  a  and  11  =  a 

x-y 

m  ^  n  =  a  (2) 

Hence  log.     '  ni  :  n )  =  x  —  y  =  log,  m  - 


h  m 


(5J 


These  laws  hold  ^mk]  fur  any  exi^o- 
nent,  either  nci^ative  nr  positive,  inte- 
gral or  fractional.  11iey  may  he  read- 
ily  verified  by  referrinj^^  to  any  work 
on  algehra.  - 

If  a  x=tt.  then  by  our  definition^  x  is  the 
log.  of  n.  Substitutinjf  in  the  equation  a  x 
=n,  letting  3  =  1,  we  have  1  a  —  n  .\  x  == 
log.  I  n.  Itul  as  Ix  ^  K  the  equation  will 
hold  only  when  n  =  L 

As  1  is  the  only  niiml)er  of  which 
this  fact  is  true,  it  will  be  readily  seen 
that  I  is  the  only  lumdier  that  may 
not  become  the  !>ase  of  a  system  of 
logarithms, 

IVefore  takinj^f  up  either  ui  tlic  sys- 
tems in  use.  \re  shonkl  take  a  glance 
at  some  general  propositions  that  are 
true  for  any  system. 

Log.  of  I  is  o,  for  from  Cor,  i  (21 
a"  =  I  ,\  o  :=loga.  I . 

The  log.  of  the  base  itself  is  i. 

1  log      a. 

a  a    \     1=       a 

The  log.   of  a  product   equals  the 

sum  of  the  logs,  of  its  factors. 

Let  X  =  log,      tn  and  y  ^log    n,  then  m 

a  a 

a  a 

—  xandn=  y,     MultipH  the  two  equations 
together,  m  n  =  X  4  y  ( J ) 

a 

/.  Log.  (mn)— X  -^  y. 


The  log.  of  a  positive  number  affect- 
eil  with  any  exp^ment,  equals  the  loga- 
rithm of  the  number  multiplied  by  the 
exponent. 

X 

Let  m~a      Now  whatever   value   we  as- 
p        px  p\ 

sign  to  p  m  =  a    ]og.(m     =px—  p(log  ni ) 
a  a 

From  the  princijiles  above,  we  see 
that  by  the  use  of  logarithms,  the  op- 
erations of  multiplication  and  division 
may  he  replaced  by  those  of  addition 
and  subtraction,  and  the  operations  of 
involution  and  evolution  by  those  of 
nmltiplication  and  division. 

From  these  laws  w^e  may  deduce  the 
following  rules : 

1.  To  multiply  one  number  by  an- 
other: find  from  a  table  the  logarithms 
of  the  two  numliers  and  add  them  to- 
gether. Find  frnm  the  table  the  num- 
ber corresponding  to  this  logarithm, 
and  it  will  he  the  product  desired, 

2.  To  divide  one  number  by  anoth- 
er :  find  from  a  table  the  logarithms  of 
the  dividend  and  divisor,  and  subtract 
the  latter  from  the  former.  Find  from 
the  table  the  number  corresponding  to 
this  logarithm  and  it  will  be  the  quo- 
tient required. 

3.  To  raise  any  nitmher  to  any  pow- 
er :  find  from  a  table  the  logarithm  of 
the  immber ;  and  multiply  it  by  the 
exfxment  of  the  power.  Find  from 
the  table  the  number  corresponding  to 
this  logarithm  and  it  will  be  the  powxr 
required. 
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4,  To  extract  any  root  of  any  num- 
Ijcr;  find  from  a  table  the  logarithm 
of  the  number  and  divide  it  by  the 
index  of  the  root.  Find  from  the  ta- 
ble the  number  corresponding  to  the 
logarithm  and  it  will  be  the  root  re- 
quired. 

niese  rules  apply  to  any  system  of 
logarithms. 

The   Hriggs  or  common  system  of 
logarithms  has  for  its  base  10.     From 
one  general  equation  we  have 
X— n  Bind  x=log,  n. 


^■ 


Writing  the   successive   povi^ers   of 
10  we  liavc : 

10^^=1       and      logiol       =0 
1(1 1=10  logiul<1     -1 

10*^  KM)  logt,,  ItX)  =2 

Uy^-Vm  log,o  im]0=3 

and  from  Cor.  II.  (2) 

10— *--=A    and    log,^  0.1=r-l 
l(>-*=rli.  log,  „  0.01^-2 

10-'^nftrj5  log, o  O.mi  —3 

If  the  log.  1^=0  and  the  log.  of 
10=1,  then  the  log,  of  any  number 
more  than  one  and  less  than  ten  w^ill 
He  lietween  o  and  i  and  will  be  a  deci- 
maL  In  the  same  way  the  log,  of  any 
number  between  10  and  100  will  lie 
l>etween  i  and  2,  and  may  be  repre- 
sented as  one  plus  a  dccimal. 

If  we  represent  the  decimal  by  the 
letter  d  and  the  numbers  by  i+"I 
lo+n;  loo-f-n,  etc.,  we  may  form  a 
general  table  of  logarithms  under  the 
Briggs  system. 

logi^a  log  0.1   I  n  ^1-d 

log  ]4^n=0-fd        logO.Ol  I  n=2  +  d 

log  lO-r n--l-f-d      log  O.tKH  4^n  -2  +d 

log  100  i  11=24  d 

This  is  the  principle  of  the  Rriggs 
system  of  logarithms.  The  log,  is  di- 
vided into  two  distinct  parts,  the  char- 
^teristic  and  the  maniissa;  the  char- 

teristic  being  an  integral  either 
titivc  or  negative;  while  the  man- 


tissa is  a  decimal ,  represented  above  by 
the  letter  d,  and  which  is  added  to  the 
integral  part  or  characteristic.  For 
convenience  in  the  use  of  common 
logarithms*  mantissas  are  always  posi- 
tive. Hence  the  logarithm  of  any 
nimiher  less  than  unity  consists  of  a 
negative,  cliaracteristic  and  a  positive 
mantissa.  The  sign  —  over  a  cliarac- 
teristic indicates  that  it  is  negative. 
Thus,  3.851258  is  the  log.  of  .0071  and 
corresponds  to  the  expression  —  3  +  d 
found  in  the  general  table  of  the 
Briggs  system  above. 

The  characteristic  may  be  deter- 
mined from  the  following  rules : 

r  If  the  number  is  greater  than 
unity,  the  characteristic  is  positive,  and 
numerically  one  less  than  the  number 
of  digits  in  its  integral  part. 

2.  If  the  number  is  less  than  unity, 
the  characteristic  is  negative,  and  nu- 
merically one  greater  than  the  numlier 
of  ciptiers  immediately  after  the  deci- 
mal points. 

And  conversely :  — 

3.  If  the  characteristic  of  a  loga- 
rithm is  positive,  then  the  number  w*ill 
be  greater  than  unity,  and  will  have 
t>ne  more  digit  in  its  integral  part  than 
is  numerically  expressed  by  the  char- 
acteristic. 

4.  If  the  characteristic  of  a  loga- 
rithm is  negative,  then  the  number 
w^ill  be  less  than  unity  and  will  be  sepa- 
rated from  the  decimal  point  by  a 
number  of  ciphers  one  less  than  the 
numerical  value  of  the  characteristic. 

Having  thus  found  rules  to  guide 
us,  Ixith  in  the  use  of  logarithms  and 
in  the  method  of  determining  the  value 
of  the  numljer  from  the  characteristic. 
we  may  turn  to  a  table  of  logarithms 
and  take  up  their  practical  applica- 
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tion. 

The  mantissa  or  decimal  part  of  the 
lo*2:arithm  is  the  part  we  find  in  the 
table. 

Considerable  care  and  thought  have 
been  expended  in  arrang^ing  logarithm 
tables  to  secure  uniformity  of  position 
and  main  and  subdivisions  which  we 
easily  distincruished.  and  which  afford 
resting  places  for  the  eye,  so  that  the 
labor  of  looking  up  logarithms  has 
lieen  greatly  lessened. 

As  Kent's  Pocket  Rook  is  found  on 
nearly  every  drafting  table*  so  for  this 
article  w^e  will  use  the  table  of  loga- 
rithms found  therein,  ahhough  it  is 
not  the  best  table  in  use. 

This  table  gives  the  logarithm  of 
every  number  from  I  to  10,000,  and 
by  interpolating  we  may  approximate 
to  100,000. 

The  log.  of  any  number  to  100  is 
given  directly  in  the  first  division  of 
the  table*  the  characteristic  and  man- 
tissa both  being  given :  —  For  instance, 
the  log.  of  71  is  1,851258, 

If  the  table  had  not  been  so  con- 
structed, but  had  started  at  100,  the 
log,  of  2  —  3  —  4.  etc,  and  of  num- 
bers having  2  digits,  as  73  —  87,  etc., 
would  have  been  found  under  200 — 
300  —  400,  etc.,  and  under  730  —  870. 
the  mantissa  being  the  same  in  both 
cases,  the  characteristic  only  being 
changed. 

The  second  part  of  the  table  is,  how- 
ever, constructed  a  little  diflFerently, 
the  mantissa  only  being  given.  The 
mantissa  of  numbers  from  too  to  i.ooo 
being  found  in  the  second  column  un- 
der the  figure  o  opposite  their  re- 
spective numbers ;  the  characteristic 
being  2,  from  the  rule  already  given. 
For  instance,  the  log.  of  585  is 
2.767156:  the  log.  of  956  is  2.980458, 


etc. 

The  logarithms  of  numbers  between 
1,000  and  10,000,  and  ending  in  o  arc 
found  in  the  same  way,  but  have  a 
different  characteristic.  For  instance, 
the  log,  5850  is  3.767156  (note  log. 
585.),  log  9560  is  3.980458,  etc.  The 
log.  of  5854  is  found  opposite  585  m 
the  column  under  4,  and  is  therefore 

3767453*. 

Referring  to  the  general   table  on 

Page   12,  where  log,   i+n  =  o-f  d, 

etc.,  if  n  is  constant,  then   d  is  also 

constant ;  from  this  we  may  deduce  the 

following : 

Log.     .005854     =     3.76745S 


,058M 

2.707453 

.5854 

1.767453 

5,854 

.767453 

58.54 

1,767453 

585,4 

2,767453 

58-54 

3.767453 

58540 

4.767453 

etc. 

To  f[ud  the  log.  of  a  number  great- 
er than  io,ocK),  wc  resort  to  interpola- 
tion. For  instance,  log,  58547  is 
greater  than  log.  58540  and  less  than 

lo&'  58550. 

Log.  58550  ^    4J67527 

58540  ^     4.757453> 
Difference              lO  747 

58547 

58540 

DifFereBcc  7. 

If  a  difference  of  10  =  74  at  this 
point  in  the  logarithm  series,  then  a 
difference  of  7  would  he  7-10  of  74  or 
5 1 ,8  (  approximately ) . 

Log.  68540    =    4.767453 

Add  difiFerence  7_^ 5L8 

.'.  Log.  58547=  4.7675048^        ^ 

The  difference  (74)  may  be  fouri^ 
in  the  column  "  diff.'*  opposite  this 
number  585,  and  the  proportion  7-10 
=^51.8  is  found  below  in  the  table  of 
proportional  parts,  so  the  work  of  in- 
terpolating is  largely  mental. 

To  find  a  number  from  a  logaritljra, 
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the  operations  are  reversed. 

From  rule  i  we  see  that  to  multiply 
two  numbers  we  have  to  add  together 
the  numbers. 
Example  I  —67.4  x  48.21  -  ? 

log.  67.4  1.828660 

log.  43.21  1.635584 


3.464244 

3.464340    = 

log.  2913 

3.464191 

log.  2912 

149 

diff.         (Note  diflf.  in  margin 

at  right.  Kent  P.  139) 

3.464244 

3.464191 

53 

W  153  =  35  (nearly.)     Do  not  carry   these 
proportions  out  too  closely. 
2912-f  .35=2912.35  and  67.4  x  43.21=2912.35. 

Ans. 

Ex.  2.  74.62-f  41.7=  ? 
log.  74.62  1.872855 
log.  41.  7  1.620136 

.252719=log.  1.789  4- 
.-.  74.62  f-  41.7=1.789-1  Ans. 
Ex.  3.  46.52^=  ? 
log.  46.52  =  1.667640 
3^ 

4.992920=log.98383.-fAns. 


Ex.  4.  f  6734.2  =  ? 

log    6734.2  =  3^28286 
divide  by  3  =  1.276095  = 

18.884  4-  Ans. 

/        76.2      \ 


Ex.  5.  Solve  d  =  .239 


411.32^ 
5641 


1} 


log 


.386 


log.  41.32  =  1.616160 
log.    5641  =  3.751356 


3.864804 

.6(=i) 


.4324020 
—  1.5 


2.9324020 
Notice  in  this  last  operation  the  use 
of  a  negative  characteristic  with  a 
positive  mantissa.  The  multiplication 
is  done  separately.  The  term  —  1.5 
is  entirely  different  from  1.5,  in  the 
latter  case  only  the  characteristic  is 
negative.    The  term  —  1.5=  —  2+  5, 


and  in  the  work  above  is  so  treated. 
Instead  of  usin^  the  decimal  .5  to  find 
the  square  root  above,  it  would  have 
been  possible  to  divide  l\v  2  as  fol- 
lows : 

2  I  3.864804     = 

2  i  -34-1.864804 


log.   76.2  = 


2.932402 
1.881955 


( substrahend ) 
( minuend ) 


log. 


2.849553 
.387 
multiplication  omitted 
1.102677 

239  =  1:378398 


.481075  =  log.  3.02745 
Ans. 
The   method   by   logs,   is   the   only 
method    practical    for    a    complicated 
equation  like  the  above. 
Ex.  6.     Solve  the  following  triangle. 


47.653=c 


a=21.34 


Sin  A=  a/c 
log.  21.34  =  1.32919 
log.  47.653=J^67809 

log.  Sin  A=  1.75110=9.65110     10 
.-.  A  =  26—36       14" 
Cos  A=b/c 
log.  47.653  =  1.07809 
log.  COS.  20^— 36'— 14' =9.95140— 10 
log.  b     =1.62949 
.-.  b    =42.608. 
In  this  last  example  the   log.  sin., 
log.  cofe.,  etc.,  are  from  a  table  of  log. 
functions  not  found  in  Kent's  Pocket 
Book.     Such   tables   are   in   civil   en- 
gineers' field  books,  works  on  trigo- 
nometry, etc. 

The  hyperbolic  system  requires  a 
somewhat  different  treatment  when  in 
use.  The  table  of  hyperbolic  loga- 
rithms, or  log.  e  as  I  shall  hereafter  call 
them,  in  Kent's  Pocket  Book  is  a 
very  full  one,  due  possibly  to  the  fact 
that  Mr.  Kent  is  notably  a  steam  en- 
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ginecr. 

The  general  principles  of  logs,  apply 
here,  hut  in  this  case  the  characteris- 
tic and  the  mantissa  are  inseparable. 

The  base  of  this  system  or  vahie  of 
e  is  27 1 828 1  instead  of  10,  as  in  the 
common  logs. :  log.  2,718281  ^^  t,oo. 

Log,  e  are  not  used  in  such  calcula- 
tions as  multiplication,  as  they  arc  not 
so  readily  handled  as  common  logs.  A 
tahle  of  log.  e  from  i  to  100,000  would 
be  about  the  size  of  a  Webster  Dic- 
tionary. These  logs,  will  be  used  by 
a  designer  mostly  in  formulas  when 
a  direct  substitution  is  all  that  is  neces- 
sary. Take  for  instance  the  mean  ef- 
fective pressure  of  steam  m  a  cylinder 
where  steam  is  cut  off  at  1-5  stroke, 

\ ^ -//• 


paper  slide  rule  that  will  give  very 
satisfactory  results. 

Scales  A  and  P*  are  to  be  exactly 
alike  and  scales  C  and  D  will  also  be 
alike.  Take  the  table  of  logs,  in  Kent, 
and  starting  at  the  left  measure  with 
an  engineer's  scale»  3. ''01,  mark  the 
point  2  (see  Fig,  2)  and  draw  the 
cross  line  — ■.  It  will  be  noticed  from 
the  table  that  the  log.  of  2  is  .301  -j-, 
so  tliat  we  have  nmltiplied  the  man- 
tissa of  log,  2  by  10.  in  order  to  make 
our  scale  of  rcasonal>le  size.  In  the 
same  manner  measure  off  a  distance 
found  by  multiplying  log,  3  by  10 
(4."77)  and  mark  it  3. 

To  find  point  4  take  twice  the  dis- 
tance I  —  2  point  ;5,  measure  back 
^ 


t 


'V 


'^L^     Y 


ifi 


assuming  17  pounds  back  pressure  and 
steam  at  too  pounds  gage : 

l-hloge.      R. 
Fommla  P^px B. 


I 


P.  =  M.  E,  P. 

p.  ^^  Gage  pressure. 

R.  =  Ratio  of  expansion, 

B.  =  Back  pressure. 


P=100  X- 


J  4-1,6094 


17. 


5 

The  reader  can  solve  for  himself. 
Should  the  table  not  contain  the  log.  e 
required,  it  may  be  found  by  mnlti ply- 
ing the  corresponding  common  log,  bv 
2.302585. 

The  child  of  the  logarithm  is  the 
slide  rule  which  is  as  nuich  of  a  time 
saver  over  its  parent  as  the  log.  is  over 
the  long  method. 

If  the  reader  will  take  a  piece  of 
bristol  board  (or  drawing  paper) 
it"x2"  long,  ruled  as  in  Fig,  i,  he 
can.  with  a  very  little  labor,  make  a 


from  points  10  the  distance  i — 2; 
for  point  6  add  distance  i  —  2  to  dis- 
tance I  —  3 ;  point  8,  add  distances 
I  —  4  and  t  ^  2 ;  point  9  is  tw^ice  dis- 
tance I  —  3  — .  etc.,  etc. 

The  reason  of  this  is  apparent  from 
the  rules  for  use  of  logs.,  viz,,  adding 
logs,  instead  of  multiplying  numbers 
together,  and  subtraction  of  logs,  in- 
stead of  dividing  numbers. 

The  distances  i.i  —  1.2  —  1.3  —are 
found  from  the  mantissa  of  logs.  11  — 
12—13 — ,  multiplying  by  10  in  each 
case,  and  will  be  o/'4i  —  o"yg  —  u  j, 
etc. 

Scales  A  and  B  are  the  same  as  C 
and  D  except  that  they  are  one-half 
the  size. 

Fig,  2  shows  the  rule  complete. 
Paste  the  outside  edges  to  a  piece  of 
cardljoard,  and  when  dry.  cut  care- 
fully along  the  long  lines,  cutting  the 
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centre  completely  out.     We  now  have      scale  B  can  be  read  tlie  result  on  scale        ^H 

the  slide  rule  complete.                                 A,     Had  the  dimensions  on  the  scale         ^^k 

To  multiply,  we  liave  only  to  add      been  smaller,  the  work  of  interpolating        ^H 

distances  on  the  rtde.    For  instance,  to     would  have  been  easier,     Ri^ht  licre        ^H 

multiply    35  X  45^  IS75-     The    rule      let  me  say  that  the  interpolating  is  the        ^| 

^ves  results  to  3  places,  an^J  the  last      hartlest  part  of  slide  rule  work.   After        ^H 
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Blast  figures  together  mentally,                    and  accurately  dividing  the  small  di-        ^^k 

The  metliod  of  pnxredure  is  as  fol-      visions  on  the  scale,  he  can  perform        ^H 

I^Idws:    Push  the  slide  to  the  right  until      the  ordinary  operatiotis  with  a  rapid-        ^H 

^■1   of  scale   B   comes   opposite   3,5   of      ity  that  is  little  short  of  .supernatural,         ^H 

B^ Scale  A  (see  Fig,  3).     f^pposite  45  of      lly   this.   1    do   nut   mean   "slide   rule         ^H 
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section,  it  will  contain  twice  the  num- 
ber of  digits  that  appear  in  the  root, 
while  tlie  converse  is  of  course  true 
for  square  root. 

For  other  operations  on  the  slide 
rule,  the  reader  is  referred  to  works 
upon  that  subject.  Cubes  and  cube 
ruots  arc  not  ver\'  satisfactory  prob- 
letns  on  the  slide  rule.  The  best  way 
to  solve  problems  of  involution  and 
evolution  other  than  squares  and 
square  roots  is  by  the  use  of  logs. 

For  solving  certain   equations  and 

problems  it  is  quite  often  possible  to 

[       use  a  cross  section  paper  ruled  to  cor- 

■bespond  to  a  series  of  logarithms.  Fig. 

^■1  is  a  sheet  of  such  paper  as  may  be 

^^rocured    of    dealers    in    draftsman's 

supplies.  The  distances  i  — 2,  i  —  10, 

etc..    correspond    to   the    mantissa    of 

common  \og.  in  precisely  the  same  way 

that  spaces  on  the  slide  rule  did,  and 

^■nay  be  to  any  convenient  scale.     Fig. 

P^  is  the  same  thing  with  different  lines 

and  to  a  smaller  scale. 

Tn  square  (a)  Fig.  5,  the  diagonal 
line  I  — ^10  is  the  line  of  unity  and 
will  intercept  equal  vakies  on  the  hori- 
zontal and  vertical  lines,  for  as  the 
line  I  —  10  is  at  45  degrees,  it  is  ap- 
parent that  the  vertical  distance  is  the 
same  as  the  horizoutal  distance,  and  a 
horizontal  line  would  intercept  a  ver- 
tical line  of  the  same  value.  If,  how- 
ever,  we  draw  the  45-degree  line  ex- 
tending diagonally  upward  from  2,  we 
shaJI  have  added  the  vertical  distance 
to  each  horizontal  distance  on  the  pa- 
per. Therefore,  to  multiply  any  num- 
ber by  2,  we  have  only  to  follow  up 
from  the  bottom  along  the  line  repre- 
nting  the  value  we  wisli  to  multiply 
2,  and  the  intersection  of  the  ver- 
line  with  the  diagonal  from  2  will 


be  on  the  horizontal  line  representing 
the  value  of  the  result.  Suppose  we 
follow  the  vertical  line  4  upward  from 
the  bottom  section  (d) :  The  fine 
crosses  the  horizontal  line  2.  Pausing 
here  a  minute  we  may  conceive  a 
rectangle  bounded  by  the  dotted  lines 
in  this  section,  and  as  we  know  that 
the  diagonal  line  is  at  45  degrees,  this 
figure  must  be  a  square.  We  have  the 
value  of  the  horizontal  side  of  the 
square  as  4,  therefore  the  vertical  side 
is  four,  and  as  we  have  already  come 
a  distance  of  2  the  diagonal  Hue  marks 
the  sum  of  the  logs,  of  2  and  4,  which 
equals  log.  8  as  shown  by  following 
the  horizontal  line  toward  the  left. 
Portions  of  two  sections  are  required 
to  complete  the  number  of  multiplica- 
tions  by  two,  but  by  referring  to  sec- 
tion (a)  Fig.  4,  it  will  be  seen  that  a 
portion  of  the  diagonal  line  from  2 
runs  diagonally  to  the  right,  and  the 
remainder  runs  from  the  opposite  end 
of  the  2  line,  diagonally  to  the  left.  By 
this  means  all  the  calculations  may  be 
made  in  a  single  square. 

Let  us  apply  this  to  a  formula  hav- 
itig  but  one  variable.  A  piece  of  6  x  8 
timber,  one  ioot  long,  contains  4  board 
feet.  Draw  from  4  in  (a)  Fig,  4,  the 
dotted  diagonal  extending  upward, 
completing  the  line  by  drawing  the 
dotted  diagonal  from  the  right  hand 
end  of  the  line  4  but  extending  dow^n- 
ward.  If  we  have  a  stick  of  timber 
45  feet  long,  from  45  follow^  the  dotted 
line  upward  to  the  diagonal  intersec- 
tion, then  along  the  horizontal  to  the 
right,  and  the  answer  will  be  180  board 
feet.  If  the  piece  is  ?;28,oo  per  M, 
draw  the  dot  and  dash  line  diagonally 
upward  from  28  on  the  bottom  scale, 
and  at  the  intersection  of  this  diagonal 
witli  the  line  of  resultant  board  feet. 


raJ 

change  direction  an<l  go  vertically, 
reading  the  resuh  in  dollars  at  the  top, 
whicfi  in  this  case  is  $5-04. 

In  section  (d)  J^'ig.  5,  we  have  a 
line  running  downward  diagonally 
from  T  to  ID.  This  line  is  the  line  of 
reciprocals  and  gives  us  all  the  factors 
of   I. 

Starting  at  5,  follow  the  horizontal 
line  to  the  right,  intersecting  this  diag- 
onal, then  downward  along  the  vertical 
line  and  read  the  reciprocal  of  5  on 


id) 

the  bottom,  which  is  2.  This  diag- 
onal intersects  the  scale  lines  in  sucli 
a  way  that  the  sum  of  the  iiitersecte<i 
horizontal  and  vertical  lines  equals  10. 
Draw  the  diagonal  line  downward 
from  6  in  section  (a)  Fig,  5,  and  we 
have  a  line  of  inverse  proportion.  This 
line  operates  in  precisely  the  same  way 
that  the  reciprocal  line  did  except  the 
factors  will  be  the  factors  of  the  num- 
ber from  which  the  line  started  in- 
stead of  being  factors  of  one.     These 
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lines  may  be  used  to  solve  all  prob- 
ms  of  inverse  proportion,  and  will 
especially  adapted  to  fiiiding  the 
:ed  of  pulleys  and  gears.  Taking 
e  diagonal  line  from  6  as  an  exam- 
le;  a  pulley  20"  dia.  runs  300  R.  1*. 
M.  This  20*^  pulley  belts  to  a  counter- 
shaft which  is  to  run  1,500  R.  P,  M, ; 
required  the  size  uf  the  pulley  on 
the  counter.  From  15  follow  the  dot- 
ted  line  toward  the  right  to  its  inter- 
section with  the  diagonal,  then  up, 
reading  the  result  in  inches,  in  this 
case  4", 

To  square  a  number   we   mulliply 
the  log.  of  the  number  by  2,  the  result 
^^eing  the  log.  of  the  number  squared. 
^^praw'  a  line  from  i,  section  (a)   Fig, 
^K,    to    100,    section    (b).     We    have 
^^ormed  a  triangle,  the  base  of  which  is 
tw^icc  the  altitude,  so  that  by  similar 
^hriangles   w^e  know   that  any   vertical 
^*will  intersect  the  slant  line  at  a  dis- 
tance from  the  left  or  apex  vertical 
equal  to  twice  the  length  of  the  given 
vertical.     Start  at   3   and    follow   the 
horizontal  to  the  right  and  at  tlie  in- 
tersection with  the  slant  line,  change 
direction  and  read  the  result  9,  at  the 
top. 

The  slant  line  1,  section  (a)  10 
1,000,  section  (c),  will,  in  exactly  the 
same  way»  be  the  line  of  cubes.  At 
section  (b)  Fig,  4,  is  shown  the  usual 
way  of  lining  a  section  for  squares 
and  cubes,  and  (c)  Fig.  4,  is  the  lin- 
ing for  square  roots  and  cuIjc  roots. 
f  In  Fig.  5  it  will  be  noticed  that  t!ie 
1.5  power  is  drawn  to  a  point  mid- 
way between  the  unity  line  and  tlie 
line  of  squares. 

At   Fig.   5    (d)    and    (e),   we  have 
I      ajsjain   the   line   of  squares.     From    i, 
,      si'ctton   (d).  draw  a  slant  line  inter- 
secting the  .square  line  on  the  vertical 


to.  terminating  of  course  at  10,  section 
(e).  This  line  will  represent  a  value 
by  the  equation  .r\'y  ^^  10. 

The  dots  represent  several  solutions 
involving  two  variables  and  are  suc- 
cessively 7  V  2.04. .  .5  V  4. .  .4  V  6.25. 

In  section  (d)  Fig.  5,  we  have  the 
lines  of  isothermal  and  adiabatic  ex- 
pansion under  certain  conditions-  The 
co-efficient  .29  represents  the  exponent 
for  the  ratio  of  expansion  of  air  by 
heat  and  is  from  the  exponent  141  of 

K— I 

the    adiabatic    equation,    thus,    , 

K 
and  to  tlraw  this  line  a  distance  is 
measured  tq)\vard  from  i  on  the  line 
1  —  10  at  the  right  equal  to  .29,  the 
distance  i  —  10.  In  the  same  way  we 
find  the  exponent  .09  from  i.io.  the 
right  end  of  the  line  being  ,09»  the 
distance  1  —  lo  measured  from  i. 

By  means  of  these  lines,  adiabatic 
expansion  curves  may  be  drawn,  using 
any  exponent  for  the  adiabatic  equa- 
tion such  solutions  involving  a  mini- 
mum labor  and  practically  no  figures. 

If  the  reader  has  mastered  the  prin- 
ciples of  logs.,  he  will  have  no  diffi- 
culty in  grasping  and  using  these  prac- 
tical applications.  There  are  other 
uses  for  logs,  and  labor  saving  devices 
connected  with  them  which  the  reader 
is  left  to  discover  for  himself* 


The  auL€>mohile  principle  has  been 
applied  in  Paris  lo  baf>y  carriages. 
The  nurse  sits  behind  an<l  regulates 
the  speed,  vvliich  does  not  exceed  a 
moderate  figure. 


The  greatest  cli>ck  in  the  world,  the 
dial  of  which  will  be  120  feet  in  diam- 
eter, is  being  built  at  Milwaukee  for 
use  at  the  Louisiana  Purchase  Ex- 
position this  year. 


Current  Topics 


With  next  issue  of  The  Draftsman, 
the  Elementary  Course  in  Mechanical 
Drawinjj  is  completed. 

The  whole  series  of  articles  are  to  be 
revised  and  published  in  two  parts  or 
divisions.  The  course  has  been  used 
quite  successfully  at  The  Central  In- 
stitute, Cleveland.  ( >.,  and  is  the  first 
course  in  their  cataloiLj. 

Part  IIL  and  Course  11.  of  the  Me- 
chanical Courses  of  this  school  will 
receive  attention  next. 

Part  I.,  Architectural  Course,  at  this 
hool  is  the  same  as  tlie  Part  L  Me- 
chanieal,  and  Part  II.  Architectural, 
will  begin  in  our 

**  Home  Study  Department  "  in  the 
August  issue. 

1  f  tliere  are  any  of  our  readers  who 
would  like  to  use  this  course  in  day 
^or  night  schools,  we  would  be  pleased 
^■to  hear  from  them, 

^P     (  Continued  from     'Home  Stuty,, 

The  student  is  now  requested  to 
copy  the  matter  as  shown  on  Plate 
XIX  and  finish  il  up  complete  with 
dimensions,  inscriptinns  and  title,  with 
the  border  and  margin  as  on  the  regu- 
lar sheets. 

Use  a  neat  and  unifonn  size  of  let- 
teringr  and  fi^ires,  puttinjj  them  in  in 
pencil  and  submit  to  the  instructor  for 
approval  he  fore  inking.  Keep  the  title 
well  together  and  not  let  it  appear  as 

,  if  it  were  a  part  of  the  inscription  just 
al)Ove.  Exercise  care  in  arranging  ob- 
jects so  not  to  leave  too  much  space 

jj      at  the  side  or  bottom. 

j  Da  not  rcmo7'c  from  the  board  until 

you  have  made  Plate  XX  which  is  to 
lie  a  tracing  of  Plate  XTX.  Look  over 
the  instructions  on  *'  Tracings  ''  on  a 
previous  page. 

Plates  XXI  and  XXIL 


indispensable**  Combina- 
tion Drawing  Set. 

ttV    KULIISCU    &   CO. 


A  cheap,  portable,  yet  strong  and 
accurate  pair  of  pocket  compasses  has 
long  been  the  wish  of  all  whose  occu- 
pation involves  the  use  of  drawing  in- 
struments, builders,  draftsmen,  me- 
chanics, engineers,  surveyors,  archi- 
tects, students,  etc.  Heretofore  all 
|)<>cket  compasses  were  either  too 
cheap  to  be  moderately  accurate,  and 
durable,  or  so  high  in  price  as  to  for- 
bid their  coming  into  general  use. 

Messrs.  Kolesch  &  Co.,  New  York, 
have  at  last  succeeded  in  constructing 
an  instrument,  which  overcomes  these 
drawbacks,  while  it  embodies  strength, 
accuracy  and  durability. 

The  "  Indispensable  **  Combination 
Drawing  Set,  as  shown  in  illustration, 
consists  of  a  pair  of  divider*s  pencil 
compasses  and  pen  compasses  in  one 
piece.  As  can  be  seen  in  the  cut,  the 
pen  and  pencil  point  are  each  made 
integral  with  one  of  the  steel  points 
and  each  one  of  these  pieces  is  firmly 
riveted  to  one  of  the  legs ;  it  is  re- 
versible, so  that  either  the  steel  point 
or  the  pen  and  pencil  point  can  be 
brought  down  on  the  drawing  sur- 
face. By  this  method  there  are  no 
loose  parts  or  screws,  which  might  get 
lost,  while  the  instrument  is  readilv 
adjusted  for  use.  The  instrument  is 
made  of  strong  steel-metal,  bent  and 
braced,  to  make  it  as  light  and  rigid 
as    possible.     The    joints    are    very 
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strong  and  of  an  improved  style,  so 
that  Ihev  will  never  losi*  their  adjust- 
ment. When  closed  the  instrument 
measures  only  6^''  x  5-16"  x  7-16"  and 
weighs  onl)  44  oz.  The  in*itryment  is 
nicely  finished  and  nickel- plated. 

The  **  Indispensable  *'   Combination 
Drawing   Set   is  also    furnished   in   a 


neat,  strong  pocket  case  with  clasp, 
which  also  htilils  a  gtj^jd  5"  ruling  pen. 
The  dimensions  of  the  case  are  5''  x 
I'^x^l^i"  and  the  weight  is  only  about 
one  ounce.  On  account  of  its  ligfit- 
iiess  and  compactness  this  set  can  be 
conveniently  carried  in  the  vest  pocket 
and  is  intended  '*  Indispensable  **  es- 
fiecially  for  out-of-door  work. 

The  '*  In<lisj)ensable  "  Combination 
Drawing  Set,  sent  |)<  1st  paid,  for  75c. 

The  *'  Indispensable  "  Combination 
Drawing  Set  with  5"  ruling  pen  in 
vest  pocket  case,  sent  postpaid,  for 
$i*as,  by 

KolJlSCH  &  Co. 

nS  Fulton  St.,  NctLt  York. 


Dear  Sir —  In  your  December  issue 
I  noticed  an  article  under  the  heading 
*'  Something  for  Our  Geometrical 
Friends,"  At  the  time  I  thought  the 
printer  had  made  a  mistake  or  that 
the  writer  thought  the  intelligence  of 
your  readers  was  considerably  below 
par.  At  any  rate,  I  thought  every- 
body who  was  interested  would  see  I  he 
error  and  that  it  was  not  worth  while 
to  take  up  your  space  in  answering 
it,  but  seeing  in  this  month's  issue 
that  Florence  W.  has  taken  the  matter 
up,  and  w^as  airing  her  mathematics 
by  making  a  mountain  out  of  a  mole- 
hill, I  would  like  to  show  you  how  she 
could  have  saved  your  valuable  space 
and  also  the  patience  of  your  readers. 

Mr.  Babbitt  sets  forth  in  the  first 
line  of  his  proof  that  "  The  line  11  E 
(the  perpendicular  bisector  of  BD)/^ 
etc.  Now  the  line  H  E  is  not  the  per- 
pendicular bisector  of  BD  which  any 
one  can  prove  without  taking  your 
space,  and  having  taken  for  granted 
that  which  is  wrong,  bis  whole  proof 
is  wrong,  so  wh}'  bother  with  an  ab- 
surdity. 

I  might  add  again  that  some  people 
jump  at  conclusions  without  much 
thought.  Florence  W.  starts  out  by 
saying,  '*  The  error  is  found  in  the  as- 
sumption that  KE  equals  CE.  Now 
I  claim  that  KE  does  equal  CE,  seeing 
that  HE  was  made  a  perpendicular  bi- 
sector to  KC.  Therefore  KEC  is  an 
jsoscles  triangle.     Yours  truly* 

H.    W.    GOCHER. 

Seattle,  IVash. 


In  Sweden  bricks  are  laid  in  zero 
weather  by  lieating  the  sand  for  the 
mortar. 


Thirty-seven  per  cent  of  the  Ameri* 
can  people  now  live  in  cities  of  more 
than  4,000  inhabitants. 


Sweden  sent  three-quarters  of  four 
million  gross  l>oxes  of  matches  im- 
ported into  this  country  last  year* 


Cox  Computers. 


vil.  mechanical,  electrical  hydrau- 
lie  and  other  engineers  have  in  their 
professional     work     many     prohlems, 
more  of  less  complicatcc!,  to  solve  over 
and  over  again  hy  means  of  the  same 
or  similar  formulas.    The  routine  work 
thus   caus^erl  often  hecomcs  so  weari- 
some that  any  mctho<l  or  device  which 
facilitates  this  tiresome  labor  is  gladly 
welcomed.     The  oldest  device,  and  one 
which  cannot  be  too  In'ghly  valued  as 
a  labor  saver,  is  the  slide  rule,  but  its 
use  in  the  case  of  complicated  formu- 
las is  somewhat  tedious  and  uncertain. 
j     unless  the  manipulator  has  had  con- 
sitlerable  practice  with  it  and  is  quite 
sure  of  his  ground.     Others  find  the 
graphical    method   by   means   of  dia- 
digrams  a  great  help,  whilst  many  others 
Pplod  along  and  solve  their  problems  as 
r    best    they   can   by    the   old-fashioned 
F     arithmetical     or     (perhaps     in     some 
cases)   logarithmical  method. 

A  new  device  for  solving  some  of 
the    most    tedious    engineering   prob- 
I  ems  has  come  into  more  or  less  gen- 
eral use  during  the  last  12  or  14  years, 
namely.  Cox  Computers.     Each  com- 
puter is  designed  to  solve  by  simple 
mechanical     means    one     well-known 
miula,  such  as  those  relating  to  the 
ength    of   shafting,    belting,    gears, 
^ams,  or  the  flow  of  air.  gas,  water, 
c,^  in  pipes,  and  many  others  of  stmi- 
T  complex  nature.     Cox  Computers 
insist    in    their   simplest    form    of   a 
bundalion  plate  in  the  center  of  which 
disk  revolves.     Upon  these  logarithm 
lie  scales  corresponding  to  the  sev- 
|tral  factors  of  the   formula,   are   ar- 
inged  and  combined  in  such  manner 
|that  b)^  turning  the  disk  round  and 


bringing  the  values  of  two  of  the 
known  factors  of  the  formula  upon 
contiguous  scales  opposite  each  other, 
the  value  of  the  lui known  fourth  fac- 
tor is  at  once  seen  opposite  the  known 
third  one.  When  there  are  5  or  6  fac- 
tors in  the  formula*  an  extra  piece  of 
sectoral  shape  with  similar  scales  upon 
it,  revolves  between  the  disk  and  tlie 
t>latc  about  the  common  center. 

One  very  important  feature  which 
adds  considerably  to  the  value  of  these 
computers,  and  which  has  been  so 
thoroughly  appreciated,  is  that  in 
problems  of  w^hich  many  solutions  are 
j>ossible,  all  the  different  values  of  llie 
correlated  factors  which  would  pro- 
duce the  same  result  are  at  once  read 
oflf,  so  tliat  all  that  remains  to  be  done 
is  to  select  the  most  suitable  value  for 
each  factor.  Thus,  in  the  case  of  the 
computers  for  the  strength  of  gears 
and  rectangular  beams,  the  pitch  and 
face  of  the  former  and  the  breadth 
and  depth  of  the  latter  are  correlated. 
When  solving  such  problems  arith- 
metically* the  value  of  one  of  These 
terms  must  be  assumed  and  the  other 
one  calculated  from  it,  only  to  find  per- 
haps that  the  combination  of  values 
thus  obtained  is  quite  unsuitaljle.  and 
the  work  must  consequently  be  all  done 
over  again.  With  Cox  Computers, 
however,  a  suitable  combination  of 
valties  of  such  correlated  terms  can  be 
at  once  selected  from  the  whole  range 
of  possible  values,  all  of  which  pro- 
duce the  same  result.  In  this  way,  not 
only  are  hours  of  tedious  calculation 
avoided,  errors  eliminated,  but  the  so* 
lution  of  the  problem  is  obtained  with 
a  far  greater  appreciation  of  tlic  ef- 
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fects  produced  by  a  slight  modifica- 
tion of  any  one  of  the  factors  of  the 
formula  than  is  possible  by  working 
out  arithmetically  any  number  of  sup- 
positional cases  by  means  of  ihe  for- 
mula. 

In  the  case  of  formulas  containing 
a  variable  co-cificient,  no  attempt  is 
made  to  decide  upon  a  fixed  value  of 
the  same,  but  a  special  scale  is  pro- 
vided covering  all  probable  values 
from  which  the  user  may  select  the 
one  which  accords  with  his  judgment, 
precisely  as  he  would  do  if  he  were 
solving  the  formula  in  the  usual  man- 
ner. 

These  computers  are  made  of  the 
best  bristol  board,  and  the  sizes  vary 
from  4j^  by  6  to  12  by  14  inches.  The 
smaller  ones  are  generally  put  up  in 
cloth  or  leather  cases,  while  the  larger 
ones,    which    are    more    suitable    for 


drafting  room  or  office  use,  are  mount- 
ed on  substantial  cloth  covered  bind- 
er's board. 

Thousands  of  Cox  Computers  have 
been  sold,  and  they  are  used  by  en- 
gineers in  every  English-speaking  and 
many  foreign  countries,  from  Norw^ay 
to  South  America,  and  from  Canada 
to  New  Zealand.     The  most  flattering 
opinions  have  been  given  unsolicited  as 
to  their  '*  convenience,   accuracy,  un- 
questioned value,  simplicity/'  etc,  by 
engineers  of  the  highest  standing  in 
their  respective  professions,  who  use 
them    regularly.     To   such   their  cost 
is  saved  in  one  day  by  reason  of  the 
increased  amount  of  work  they  have 
been  able  to  get  through,  whilst  as  a 
means  of  checking  calculations  made 
in  the  usual  manner,  they  are  inval- 
uable. 


A  New  Book  for  Draftsmen. 


For  the  draftsmen  who  have  to  lay 
out  drawings  in  which  any  pipe  work 
may  exist  the  book,  '*  Pipe,  Finings 
and  Values*'  will  be  indispensable. 
There  are  over  50  tables  of  articles 
used  in  pipe  work  and  the  dimensions 
and  illustrations  are  very  complete. 

Every  draftsman,  architect  and  en- 
gineer should  have  one  in  a  handy 
place  so  when  called  upon  to  lay  out 
such  w^ork  lie  may  do  it  rapidly.  Bound 
in  flexible  cloth,'  postpaid,  50c.  The 
Draftsman,  Cleveland,  O. 


V^Q^ 


A  few  illustrations  out  of 
**Pipe,  Fittings  and  Vah^es, 


A  Convenient  Drawing  Board  and  Curves. 

R,  \\\  DICKENSON. 


I  have  not  had  time  to  go  into  the 
Ixjard  design  yet,  but  you  will  find 
enclosed  two  sketches  which  yoii  may 
find  useful  in  the  meantime. 

The  set  of  four  curves  have  proven 
themselves  extremely  useful  for  a 
number  of  years,  doing  away  entirely 
with  French  curves.  Being  made  in 
full,  half,  quarter  and  eighth  sizes, 
makes  iheni  more  usefuU  and  Ijcing  a 


generated  curve,  it  is  only  a  matter  of 
a  few  minutes  to  make  one  any  size 
out  of  cardboard  or  thick  drawing 
paper. 

They  are  made  of  clear  celluloid  and 
are  all  figured  the  same  as  the  large 
one  shown.  If  anyone  desires  to  know 
the  method  of  setting  the  curve  nut, 
I  will  send  on  same  later. 

The  other  sketch,  I  think,  explains 
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itself.  The  bottom  base  serves  to  hold 
spare  paper,  finished  drawings,  instru- 
ments, paints,  etc.,  the  drawing  board 
forming  a  lid  for  same.  The  lid  for 
the  board  serves  also  to  hold  books 
and  drawings  when  open  as  shown. 

As  a  set  for  home  use,  I  think  it 
cannot  be  beat. 


Book  Notes. 


A  neat  little  volume,  compiled  with 
the  view  of  placing  before  yachtsmen 
and  the  reading  public  who  are  fond 
of  blue  water,  some  interesting  and 
useful  information. 

The  author  has  to  his  credit  several 
other  good  books  of  a  nautical  nature. 

The  above  book  has  much  of  value 
for  even  the  landsman,  and  if  one  con- 
templated a  voyage  it  would  be  a  val- 
uable adjunct  to  his  library.  It  is  well 
bound,  pages  33^x5j4,  price  25c. 
Published  by  Gardner  &  Cox,  No.  i 
Broadway,  New  York. 


Three  of  the  illustrated  "  Carpenter 
and  Builder  "  series  of  technical  man- 
uals have  been  received.  This  series 
consists  of  several  neat  books,  entitled 
Bricklaying,  Slating  and  Tiling,  Join- 
ing", Decorating,  Plumbing,  Masonr>', 
Concrete,  Artificial  Stone.  Terra  Cot- 
ta,  etc.,  Home  Handicrafts,  Painting 
and  Varnishing,  Plastering. 

These  useful  and  instructive  books 
are  especially  prepared  for  self-in- 
struction, printed  on  good  paper  and 
illustrated  wherever  the  subject  needs 
it.  Price  25c.  Descriptive  circulars 
free.  Address  The  Industrial  Pub- 
lication Co.,  16  Thomas  St.,  New  York 
City.  Send  for  specimen  pages  of 
their  monthly  journal,  "  Self-Educa- 
tion." 


Dotting  Pen* 


Ernest  G.  Ruehle,  of  New  York, 
N.  Y.,  has  invented  a  new  and  im- 
proved dotting-pen. 

The  purpose  of  this  invention  is  to 
provide  a  simple,  durable  and  econo- 
mic dotting-pen,  thoroughly  effective 
in  use  and  which  may  be  conveniently 
and  expeditiously  cleaned,  and  so  con- 
structed that  reserve  dotting-wheels  of 
various  sizes  may  be  carried  in  the 
body  of  the  pen,  and  so  that  the  dot- 
ting-wheel  at  the  point  of  the  pen  can 
be  readily  removed  to  be  cleaned, 
sharpened  and  replaced. 

A  further  purpose  of  the  invention 
is  to  provide  a  feeding  device  for  the 
ink,  located  within  the  body  and  com- 
prising two  opposing  members  oppo- 
sitely bowed  or  curved  secured  at  one 
end  of  the  inner  faces  of  the  members 
of  the  body  of  the  pen,  the  outer  ends 
of  the  members  of  the  feed  device  be- 
ing free  and  pointed  and  made  to  more 
or  less  closely  approach  the  periphery 
of  the  dotting-wheel  and  to  provide 
each  member  of  the  feed  device  with 
means  of  adjustment  independent  of 
the  adjustment  of  the  body  of  the  pen, 
whereby  the  feed  device  may  be  sup- 
plied with  ink  in  the  same  manner 
and  as  conveniently  as  the  ordinary 
drawing-pen,  insuring  a  regulated, 
uniform,  and  reliable  supply  of  ink  to 
the  dotting-wheel  under  all  conditions 
of  use. 

The  invention  consists  in  the  novel 
construction  and  combination  of  the 
several  parts,  as  will  be  hereinafter 
fully  set  forth,  and  pointed  out  in  the 
claims. 

Reference  is  to  be  had  to  the  ac- 
companying drawings,  forming  a  part 


of  this  specification,  in  which  similar 
characters  of  reference  indicate  cor- 
responding parts  in  all  the  figures. 

Figure  I  is  a  front  elevation  of  the 
improved  pen.  Fig.  2  is  a  side  ele- 
vation of  the  same;  and  Fig.  3  is  a 
sectional  front  elevation  of  a  compass- 
pen,  illustrating  in  dotted  lines  the 
pivoted  member  of  the  limb  in  open 
position. 

A  represents  the  body  of  the  pen, 
and  B  the  handle  which  is  to  be  em- 
ployed when  the  pen  is  to  be  used  as 
a  regular  drawing-pen ;  but  in  Fig.  3 
I  have  illustrated  the  body  of  the  pen 
as  pivotally  attached  to  a  block  B', 
having  a  polygonal  stem  B^,  adapted 
to  enter  a  socket  in  a  limb  of  a  com- 
pass. The  body  A  consists  of  two  op- 
positely bowed  or  curved  members  a 
and  q\  both  of  which  are  connected 
with  a  head  member  a^,  the  member  a' 
being  pivotally  connected  to  the  said 
head  member,  and  in  the  ordinary 
form  of  the  pen  the  handle  B  is  at- 
tached to  the  head  member  a^,  and 
when  the  pen  is  to  be  used  in  connec- 
tion with  a  compass  the  aforesaid 
block  B'  is  pivotally  attached  to  the 
said  head. 

The  lower  terminal  portions  11  and 
12  of  the  body  members  a  and  a  are 
straight,  as  is  shown  in  Figs,  i  and  3, 
and  a  pin  13  is  secured  to  the  fixed 
member  a  of  the  body,  being  adapted 
to  pass  freely  through  an  aperture  14 
in  the  pivoted  or  swing  member  a'- 
when  the  two  members  are  brought 
together  in  working  position. 

A  dotting  disk  or  wheel  is  adapted 
to  turn  freely  on  the  pin  13,  and  be- 
tween the  terminal  portions  11  and  12 
of  the  aforesaid  body  members  a  and 
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q\  These  body  members  are  adjusted 
to  and  from  each  other  and  are  held 
in  adjusted  position  by  means  of  an 
adjusting  or  set  screw  i6,  which  is 
preferably  loosely  passed  through  the 
swing  or  pivoted  member  a\  the 
threaded  portion  of  tlie  screw  entering 
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a  threaded  aperture  in  the  fixed  ot 
stationary  member  a,  as  Is  best  shown 
in  Fig,  3. 

At  the  upper  portion  of  the  body  A 
a  second  pin  17  is  secured  to  the  fixed 
member  a;  but  this  pin  17  stops  short 
of  the  swing  or  pivoted  member  a 
when  the  latter  is  closed,  as  is  shown 
in  Figs.  I  and  3.  This  auxiliary  or 
second  pin  17  is  adapted  to  carry  sup- 
pkniental  dotting  disks  or  w^heels  18, 
the  said  dotting  disks  or  wheels  being 
provided  with  peripheral  teeth  of  dif- 
ferint  sizes,  so  as  to  produce  different 
lengths  of  dots  on  tlte  paper  or  surface 
over  which  the  disks  or  wheels  are  to 
travel. 

The  device  for  feeding  ink  to  the 
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dotting  disk  or  wheel  in  action  com* 
prises  two  members  19  and  20,  prefer- 
ably made  of  spring  steel  and  oppo- 
sitely bowed  or  curved,  following 
practically  the  lines  of  the  inner  faces 
of  the  body  members  a  and  a\  The 
upper  ends  of  the  members  19  and  20 
of  the  ink-feeding  device  are  secured 
to  the  members  a  and  a  of  the  body 
by  suitable  screws  iSa,  located  above 
the  adjusting-screw  16  for  the  body, 
and  below  the  said  adjustinj^-screw  16 
guide-pins  21  are  secured  to  the  body 
members  a  and  a\  passing  through 
suitable  openings  in  the  members  19 
and  20  of  the  ink-feeding  device.  The 
said  members  of  the  ink-feeding  de- 
vice are  also  provided  with  suitable 
apertures  through  whicli  the  stem  of 
the  adjusting-screw  16  of  the  body 
may  freely  pass.  The  lower  ends  or 
extremities  of  the  members  of  the  ink- 
feeding  device  are  made  to  converge 
more  or  less  and  are  adapted  to  nor- 
mally have  a  position  one  at  each  side 
of  the'  toothed  peripherar  surface  of 
the  dotting  disk  or  wheel  in  action, 
as  is  shown  in  Figs,  i  and  3. 

The  ink  is  fed  to  the  ink-feeding 
device  by  means  of  an  ordinary  pen 
or  a  feeder  usually  contained  in  bot- 
tics  of  liquid  ink  in  the  same  manner 
as  the  point  of  an  ordinary  drawing- 
pen  is  fed,  and  the  volume  of  ink 
thus  placed  between  the  members  of 
the  feed  device,  as  is  shown  in  Fig.  i, 
is  constantly  in  engagement  with  the 
periphery  of  the  dotting  wheel  or  disk, 
sn  that  the  said  dotting  wheel  or  disk, 
as  the  pen  is  operated,  will  not  make 
a  miss. 

The  amount  of  ink  to  be  fed  to  the 
dotting  wheel  or  disk  in  action  is  regu- 
lated through  the  medium  of  regulat- 
ing or  adjusting  screws  22,  one  of 


which  is  provided  for  each  member  or 
jaw  19  and  20  of  the  ink-feeding  de- 
vice. These  adjusting  or  regulating 
screws  22  are  passed  through  thread- 
ed apertures  m  the  body  members  a 
and  a'  of  the  pen  and  have  engage- 
ment at  their  inner  ends  with  the  outer 
faces  of  the  members  or  jaws  19  and 
20  of  the  ink- feeding  device.  Thus  it 
will  be  observed  that  the  adjustment 
of  the  pen  in  its  entirety  is  completely 
under  the  control  of  th&  operator  and 
that  the  pivoted  or  swing  member  a 
of  the  body  may  be  carried  away  from 
the  fixed  member  a  whenever  it  is  de- 
sired to  clean  the  pen  or  to  change  the 
dotting  disk  or  wheel. 

This  pen  is  perfectly  adapted  for 
the  purpose  intended.  It  is  readily 
cleaned,  and  the  supply  of  ink  to  the 
dotting  disk  or  wheel  will  be  constant, 
and  ink  can  be  supplied  to  the  feeding 
device  as  readily  as  ink  can  be  sup- 
plied to  the  working  points  of  an  or- 
dinary drawing-pen. 


CHANGES. 

The  Cleveland  Engineering  Agency 
has  opened  an  office  at  1065  The  Rose 
Hldg.,  Cleveland,  O.,  where  applica- 
tions will  be  received. 

Mr.  G.  \V.  Spellman,  formerly  of 
this  city  and  for  some  time  with  the 
Engineering  Department  of  Zinn  City, 
IlL,  has  been  unanimously  appointed 
by  the  council  to  the  office  of  City 
Engineer  of  that  growing  center  of 
industry. 


A  copy  of  Tables  and  Other  Data 
for  cni^ineers  and  Imsiness  men,  com- 
piled by  Charles  E.  Ferris,  B.  S..  of 
the  University  of  Tennessee,  has  come 
to  hand. 

It  is  the  fourth  edition  of  this  neat 
little  book  and  is  full  of  good  things, 
leather  bound,  24  pages,  gilt  edges, 
[)rice  50c.  Published  bv  the  Univer- 
sity of  Tennessee,  Knoxville,  Tenn. 


Beam  Compass. 


Nathaniel  B,  Stone,  residing  at  Out- 
look, Washin^tonp  has  invented  a  use- 
ful improvement  in  beam-compasses. 

The  object  of  this  invention  is  tu 
pnivide  a  beam-compass  the  hack  edge 
and  sides  whereof  shall  be  left  free 
and  unincumbered,  thereby  permitting 
the  use  of  said  back  edge  for  a 
straight-edgfe  and  leaving  the  scale  on 
the  sides  uncovered  from  end  to  end 
of  the  beam  at  all  limes,  all  as  will  be 
hereinafter  more  fully  described  and 
claimed. 

Referring  to  the  accompanying 
drawings,  which  are  made  a  part  here- 
of, and  on  which  similar  reference 
characters  indicate  similar  parts,  Fig- 
ure I  is  a  side  elevation  of  a  beam- 
compass  embodying  said  invention ; 
Fig.  2,  an  under  side  plan  of 
the  same;  Fig.  3,  a  cross-section  on 
the  dotted  line  3  3  in  Fig,  i  ;  Fig.  4, 
a  similar  section  on  the  dotted  line 
4  4;  Fig.  5,  a  view  looking  down- 
wardly froin  dotted  lines  5  5  in  Figs. 
3  and  4,  the  beam  being  indicated  by 
dotted  lines;  and  Fig.  6,  a  view  of  a 
modified  form. 

In  said  drawings  the  portion  marked 
A  represents  the  beam,  B  one  of  the 
points,  and  C  a  socket  for  containing 
the  other  point. 

The  beam  A  is  of  a  rectangular 
form,  preferably  hollow,  and  is  formed 
wuth  a  central  groove  or  slot  in  its 
front  face.  Its  back  edge  is  straight 
to  adapt  it  for  use  as  a  straight-edge, 
and  a  graduated  scale  is  formed  on  one 
or  botli  of  its  side  faces  by  which  tlie 
position  of  the  points  may  be  ac- 
curately and  easily  determined. 


The  point  B  is  fomied  with  a  head 
b  on  its  base  and  with  a  groove  on 
each  side   near  said  head  to   fonii  a 
neck  vvbich  will  slide  readily  in  a  slot 
or  groove  a  in  the  front  face  of  the 
beam.     Near    its    base    said    point  is 
formed  screw-threaded  and  has  a  nut 
b'  on  said  screw-threaded  portion.     A 
Hanged  plate  B'  is  mounted  to  slide  on 
the  face  of  said  beam  and  contains  a 
central  aperture  of  a  size   to  receive 
the  base  end  of  point  B.     Indicating- 
points  I  are  formed  in  the  center  of 
the  flanges  of  said  plate,  said  points 
being  exactly  in  line  with  the  center 
of  point  B.     Said  plate  B*  is  mounted 
on  the  end  of  point  B,  the  head  h  ex* 
tending  through  said  plate.     Said  head 
is  then  slid  into  the  slot  a  of  the  beam 
and  adjusted  to  the  position  desired 
on  said  beam.     The  plate  is  then  se- 
curely locked  in  said  position  by  tight- 
ening  the    imt    b\   which    draws   the 
head    against   the   inner    face   of  the 
beam,   as   will   be  readily   understood. 
When  it  is  desired  to  move  said  point, 
the  nut  b'  is  loosened  and  the  point 
slid  to  the  desired  position,  and  then 
said  nut  is  again  tightened,  thus  se- 
curing said  point  in  any  position  very 
quickly  and  easily,  as  will  be  readily 
seen. 

The  socket  C  is  formed  at  its  base 
similar  to  the  construction  of  tlie  base 
of  point  B  and  has  a  head  c,  a  nut  c\ 
and  a  flanged  plate  C\  having  indi- 
cating-points 2,  arranged  and  operat- 
ing exactly  as  described  for  the  cor- 
responding parts  shown  in  Fig,  4. 
The  outer  end  of  said  socket  is  formed 
to  contain  a  point  O,  being  slotted  on 
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Pressure  Required  to  open  safety  Valve. 


BY    W.    H.    WAKEMAN, 


Editor  The  Draftsnwn:  — 

In  the  accompanying  sketch,  2 
represents  an  ordinary  lever  safety 
valve  set  to  open  at  ino  pounds  pres- 
sure in  the  boiler.  3  is  another  safety 
valve  of  the  same  type  set  to  open  at 
100  pounds,  and  attached  to  the  outlet 
of  2  as  shown.  What  boiler  pressure 
will  be  required  to  open  3  under  given 
conditions? 

A.  When  a  safety  valve  is  set  to 
open  at  100  pounds  pressure,  it  means 
that  the  disk  will  lift  when  an  un- 
balanced pressure  of  too  pounds  is 
applied  to  it.  Suppose  that  a  pressure 
of  98  pounds  is  raised  on  the  boiler 
directly  under  2,  while  there  is  no 
pressure  by  the  gage  in  pipes  between 
2  and  3,  The  valve  2  is  still  closed, 
but  as  soon  as  boiler  pressure  is  raised 
to  100  pounds  this  valve  opens.     The 


escaping  steam  does  not  find  a 
outlet,  therefore  pressure  l>egms  to  ac- 
cumulate in  the  discharge  pipe.  Sup- 
pose that  it  is  2  pounds  here,  while 
boiler  pressure  remains  at  100.  The 
unbalanced  pressure  is  98  pounds, 
which  is  not  sufficient  to  keep  2  open, 
therefore  it  closes.  When  boiler  pres- 
sure  is  raised  to  102  pounds  2  opens 
again,  discharges  as  before  and  con- 
tinues the  operation  until  pressure  in 
pipe  lietween  the  two  valves  reaches 
roo  pounds   when   3  opens  and   dis- 


cliarges  into  the  atmosphere. 


Of  course  2  still  requires  an  unbal- 
anced pressure  of  100  pounds  to  keep 
it  open,  therefore  the  boiler  pressure 
must  be  200  pounds,  or  enough  to 
make  a  difference  of  100  pounds  on 
opposite  sides  of  the  disk  in  valve  2. 
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Problems  in  Beatus  and  Planes  Severally  Supported  and 
Eccentrically  Loaded. 

C.  F.  Blake. 

If»  when  considering  the  torsional 


Among  the  troublesome  problems 
that  sometimes  occur  to  the  designer 
are  the  cases  of  beams  carryng  a  con- 
centrated load,  or  loads,  and  borne 
upon  several  supports,  the  reaction 
upon  these  supports  being  required. 
Such  problems,  however,  may  be 
easily  solved  by  an  application  of  the 
principles  of  the  polar  moment  of  in- 
ertia.  Attention  has  already  been 
called  by  the  writer  to  the  advantages 
of  the  application  of  these  principles 
to  the  design  of  riveted  joints,  but  as 
the  usefulness  of  the  polar  moment  of 
inertia  mcthoil  is  not  as  well  recog- 
nized as  it  should  be,  a  few  remarks 
upon  its  use  in  general  may  not  he  out 
of  place  before  appyling  the  method 
to  the  problems  in  hand. 

The  g^eneral  formula  for  equilibrium 
under  the  polar  system  of  co-ordinates 
is  the  same  as  that  for  the  rectangular 
system  with  the  subscript  p  added  to 
the  proper  quantities  to  denote  that 
they  refer  to  the  polar  system. 
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If  =  the  mampnt  About  tli,#  pole  In  Isch  pouoil^ 
t  =  tl)«  fiber  itmt  upon  thf  moil  mncitp  Btmrr  from 

tb«  poi*. 
I^i=;tb*  dliunc«  from   \\%  pol«  in  thtt  mo»L   r«mol« 

fltMr, 
/;  =:  tbr  polar  sosttAt  o(  ia«rllA^ 
Z^  =1  tb»  poUr  lecUoo  moduEuJiH 


resistance  of  any  section  about  a  given 
pole,  w^e  draw^  through  that  pole  a 
system  of  rectangular  co-ordinates, 
co*ardinate  moments  of  inertia  of  the 
XX  and  YY,  the  polar  moment  of  in- 
ertia of  the  section  will  be  the  sum  of 
the  two  co-ordinate  moments  of  in- 
ertia aboqt  these  axes.  Thus,  refer- 
ring^ to  Fig.  I,  let  Jx  and  ly  be  the 
sect  ion  about  the  x  and  y  axes  respect- 
ively, these  axes  being  drawn  through 
the  center  of  gravity  of  the  section. 
Then  from  the  w^ell -known  formula, 
the  niuments  of  inertia  about  the  axes 


XX  RiH  y>'  recpectlvdjr.  «r* 
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/*  =  f,  *  A  ft:  \ 
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wb«»  A  -th9  mwtm  of  (Im  ««ctioB. 
r^  -^  ti  ^  Afl* 


Where  several  sections  are  grouped 
about  a  pole,  the  total  moment  of  the 
l^ronp  is  the  sum  of  the  several  polar 
moments  taken  separately  as  above  for 
each  secton. 

Thus  for  any  number  of  sections. 

ami  substituting  this  valvc  ni  (ij  wc 
have, 

2  (/,  H-  /,  +  ^  if*) 
-'^  ^  / (8) 


Z,= 


(/.  +  /,  -h  vi  !?•) 


*(4) 


At  present  we  are  dealing  with  loaded 
points  instead  of  sections,  so  Ix,  ly, 
and  A  approach  zero,  and  (4)  reduces 
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Zp  = 


2AI^ 


y? 


approximately. 


.(5) 


From  this  we  see  that  the  torque  set 
up  by  the  reaction  of  a  point  is  directly 
proportional  to  the  square  of  its  dis- 
tance from  the  axis  of  rotation,  and  it 
is  this  fact  upon  which  the  following 
solutions  depend. 

In  Fig.  2  let  XX  be  a  beam  sup- 
ported at  y,  loaded  by  a  known  load 
IV  at  a  distance  L  from  this  support, 
and  prevented  from  rotating  about  y 
by  the  reaction  of  several  points.  A,  B 
and  C,  distant  respectively  a,  b,  and  c 
from  the  support.  Required  the  re- 
actions A,  B  and  C  The  torques  of 
the  reactions  at  the  several  points  on 
the  right  of  the  support  are  propor- 
tional to  the  squares  of  their  distance 
from  V,  therefore  the  total  torque  on 
the  right  of  y  is  proportional  to  ( a^  -f 
h'  -h  r-),  and  the  torque  obtained  from 
reaction  WL,  on  the  left  of  y. 


Thus,  having  the  values  of  W,  L,  a, 
b,  and  c,  we  arrive  at  values  for  A,  B, 
and  C  such  that,  acting  through  their 
respective  arms  a,  b,  and  c,  they  will 
balance  the  force  W  acting  through 
its  arm  L. 

Having  found  the  values  of  A,  B, 
and  C,  the  force  upon  the  support  y 
is 
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a* 
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Since  a  force  exerting  torque  about 
an  axle  is  equal  to  the  torque  divided 
by  the  arm  at  which  it  acts»  we  have 
the  force 
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LiktviM  the  force 


o»  +  6^  +  f» 
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W  +  A  +  B  +  C, 
This  is  applicable  no  matter  how  many 
points  of  reaction  there  may  be,  nor 
how  they  are  placed,  so  long  as  they 
are  symmetrical  about  a  line  drawn 
through  IV,  This  is  shown  in  Fig.  3> 
which  represents  a  plane  balanced  upon 
a  knife  edge,  having  a  load  IV  on  the 
left,  and  several  points  of  reaction  on 
the  right,  these  points  being  symmet- 
rically placed  about  the  line  x  x.  This 
problem  maj  be  treated  exactly  as  that 
shown  in  Fig.  2,  the  resulting  load 
upon  the  knife  edge  being  uniformly 
.  of  the  toUl  torqae/Hstributed. 

If  the  points  are  not  symmetrical 
about  XX,  the  same  method  may  be 
used,  but  the  resulting  load  upon  the 
knife  edge  will  not  be  uniformly  dis- 
tributed. Fig.  4  represents  a  beam 
severally  supported  at  A,  B,  C,  and  D, 
and  loaded  at  IV.  The  line  xx  is 
drawn  through  the  center  of  gravity 
of  the  supports  /f,  B,  C,  and  D.  The 
reaction  of  each  support  due  to  the 
torque  JVL  is  found  by  formula  (6). 
Xote  must  be  made  of  the  directions  of 
these  reactions;  in  Fig.  4  the  load  W 
would,  in  the  absence  of  the  supports, 
rotate  the  beam  clock-wise  about  the 
center  of  gravity,  hence  the  forces  A 
and  B  are  up,  and  the  forces  C  and  D 
are  down.  In  algebraic  addition  to 
these  loads  at  the  several  supports, 
(8)  each  support  will  have  a  vertical  load 
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down  of  —  pounds,  where  n  is  the 

n 
number  of  supports. 
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Let  Fig.  5  represent  a  plane  sever- 
ally supported  at  A,  B,  and  C,  and 
loaded  at  If:  required  the  reactions  at 
the  siipports.  Locate  the  axis  of  ro- 
tation X  X  through  the  center  of  grav- 
itv  of  the  supports.     Each  support  rc- 

jr 

sists   a  down   load  of  — ,  and   at   the 

// 
same  time  a  load  due  to  the  torque  of 
U'L  about   the   axis   of   rotatfon   x.r, 
[>reciscly  as  in   M^.  4,  and   the  same 
formula  (9)  may  he  used. 

Fig.  6  is  the  same  as  Fig.  5,  except 
the  load  is  not  symmetrically  placed  as 
re,y:ards  the  supports.  Locate  the  cen- 
ter of  gravity  of  the  supports,  and 
connect  this  with  the  point  of  load- 
ing f  F.  Through  the  center  of  grav- 
ity perpendicular  to  this  line  draw  the 
axis  of  rotation  .r  .r.  From  each  point 
of  support  drop  a  perpendicular  to 
X  X,  thus  getting  the  arms  at 
which  the  reactions  act*  The  re- 
actions at  the  supports  may  now  be 
obtained  by  formula  (9).  The  method 
of  Fig.  6  is  applicable  to  any  plane 
severally  supported  and  loaded,  since 


IV  may  represent  the  center  of  gravitv' 
of  any  number  of  known  loads  upon 
the  plane,  and  the  formula  may  be  ex- 
tended for  any  number  of  supports. 

A  graphical  solution  for  fonnula 
(9)  sometimes  convenient  is  as  fol- 
lows :  In  Fig.  7  draw  the  rectangular 
axes  XX  and  yy,  and  and  lay  off  a  unit 
of  the  selected  scale  on  xx»  Also  on 
XX  lay  off  the  arms  at  which  the  reac- 
tions act,  a,  b,  and  r,  obtaining  points 
.],  /?,  and  t\  At  these  points  erect 
perpendiculars,  and  also  through  these 
points  pass  arcs  Ai,  B3  and  C5,  with  0 
as  center.  Through  the  points  i.  3,  5, 
where  these  arcs  cut  the  perpendicular 
from  the  unit  point,  pass  radial  lines 
from  o.  and  extend  them  to  meet  the 
respective  perpendicular  from  A,  B, 
and  C  at  points  2,  4.  and  6  respective- 
ly.   Then 

o  /        02 

unit      o  A 

and  since  the  unit  equals  i,  and  oA  ~ 
01  ^=  a.  we  Iiave 

a     02 

-= ,o2=a^ 

/  a 
Likewise  04  =  h'  and  oCy  =^  c^.  With 
a  radius  equal  to  L,  tlescribc  an  arc 
cutting  the  unit  pi-rpendicular  at  7, 
and  draw  a  radical  line  through  this 
pcn'nt  to  cut  lines  from  A,  B,  and  C 
in  8,  9,  and  10.  Then  08  =^La,  09  := 
Lb,  and  oro  =  Lc. 

Having  found  the  lines  representing 
£1*,  b^  and  c^,  set  the  dividers  to  a 
radius  equal  to  the  sun^  of  these  lines, 
and  with  an  arc  cut  the  unit  perpen- 
fhcular  at  H.  Draw  off.  Transfer 
points  8*  9.  and  10  to  8\  g\  and  10'  on 
line  oH  by  means  of  arcs  struck  from 
o,  and  from  the  tatter  points  drop  pcr- 
perj^endicnlars.  The  distances  a\  b\ 
and  c\  when  measured  to  the  adopted 
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scale,  and  multiplied  by  IV  give  the 
reactions  at  A,  B,  and  C  respectively. 

Like  the  formula,  this  diagram  may 
be  extended  to  cover  any  number  of 
points  of  reaction.  As  in  all  written 
descriptions  of  graphical  methods,  the 
actual  work  required  is  far  short  of 
what  seems  necessary  when  first  read, 
and  is  in  reality  very  simple.  The 
range  of  problems  to  which  this 
method  is  applicable  is  very  great,  in- 
cluding the  loads  carried  by  machin- 
ery foundations,  car  loadings,  beams, 
anchor  plates,  and  many  intricate  de- 
tails of  machine  design,  in  short  any 
problem,  no  matter  how  intricate,  that 
may  be  reduced  to  a  plane  supported 
upon  several  points,  and  carrying  one 
or  more  loads,  the  center  of  gravity 
of  which  is  known.  The  following 
problem  will  serve  as  an  illustration : 

Fig.  8  represents  a  four-legged 
spider  or  anchor  plate,  loaded  as 
shown;  the  arms  being  of  varying 
lengths  we  require  the  reaction  at  each 
support,  in  order  to  proportion  the  arm 
sections. 

Draw  B  C  and  bisect  it  at  e,  also 
bisect  A  D  2ii  f.  Join  e  and  /,  and  bi- 
sect cf  at  g.  Then  g  is  the  center  of 
gravity  of  the  supports  A,  B,  C,  and 
D  if  the  load  on  each  one  is  unity. 
Draw  o  g,  and  x  x  perpendicular  there- 
to, and  upon  x  x  drop  perpendiculars 
from  A,  B,  C,  and  D. 

We  then  have  from  formula  (6), 

1000  X  175  X  10.5 


LMd»t^  = 


Load  at  B  = 


latC: 


jM^TfiBiAMi.^r: 


LoMlatDs 


(10.5*  +  8.85»  +  ll«  +  8  76») 

1000  X  1  75  y  8.«6 

(10  5«  ^  8  M«  ^  \V  ^  8.76«) 

1000  X  1  75  X  11 

(l0.5»-h8.85»-.-  ll«  +  8.7»«) 

1000  X  1.75  X  8.75 

Flf.7. 


(10.5«  ♦8.a5«-»-  11  •  -►8.75M 
1000  Iba.  X  1.70  locb  Ibt.  a  1700  iocb  Wn- 


=  71.9  Iba  downward. 


2S.14  Iba.  downward. 


r  75.85  Iba.  upwards 


s  €5.68  lb«.  upwards 
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71  •    X  10.3    s  7SI  M    IDCQ  IM. 

18.14  X  »^W  =  JiSS 
T8.M  X  II  «  8M.880 
U.6tX    ».7S  a    96  U« 

1761.867  inch  lbs.  ob«ck. 

1000 
V«rtIoftl  load  on  wch  wm  « =  680  Ibt.  dovDwsrd 


RcwiltMt  on  i4  =  660  4-  T1.6  =  861  6 
-  D  s950  -I-  26.14  =  876.14 
••  C  =  660  -  76.85  =  674.86 
..  O  B  660  -  60.68  s  664  67 


The  error,  less  than  ten  per  cent, 
arises  from  dropping  decimals  in  tak- 
ing squares,  and  from  slide  rule  read- 
ings, but  the  check  is  as  close  as  prac- 
tice demands. 


1088.06  Ibt.  otaaek. 


T — r-v_ 

I 


I 


PERPENDICULAR  ON  X-X  FROM  A  ^laO 
•*  ♦•     "        ••      B— 3.25' 

•»  ••     •♦        •<      0—3.75* 

••  «•«.««     y— 1.75* 


I 


I 


lH4mtrimlf^mt,M.r. 


Fig.  8. 


A  Neat  Method  of  Plottinga  Curve  of  Large  Radius. 


A  writer  to  Engineering  Neivs  says, 
"Sir :  The  recent  publication  of  sev- 
eral methods  of  drawing  the  parabola 
leads  me  to  send  you  this  note  on  the 
circle.  Experience  in  the  drawing- 
room  shows  that  draftsmen  are  often 
puzzled  as  to  the  means  of  drawing  a 
circular  arc  of  radius  too  large  for  the 
beam  compass  or  a  ''railroad"  curve. 


The  following  method  has  proven  sat- 
isfactory. 

Let  A  B  be  a  chord  of  the  required 
arc.  At  each  end  of  this  draw  a  tang- 
ent, the  angle  C  being  ccMnputed  from 

yi  chord 
the  formula  sin  C  = :  from 


A  and  B  as  centers 


Radius 
drawn  arcs 
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~^.><^">> 


'^-<     ^ 


and  .Vi,  intersecting  the  tang^ents;  di- 
vide these  arcs  into  any  nnmber  of 
equal  parts  and  number  them  in  re- 
verse order,  as  shown :  draw  the  series 


of  radia!  lines  from  A  and  B.  The  in- 
tersection of  At  with  Bi  will  ^ive  a 
point  on  the  required  arc,  as  will  aJso 
that  of  \2  with  XVi,  and  so  on  for  the 
other  pairs  ai  radii,  A  spline  or  a 
steel  straight-edge  (placed  edgewise 
to  the  paper)  may  then  be  sprung  so 
as  to  pass  thnnigh  the  points^  and  the 
curve  flrawn  along  the  edge. 
\'ery  truly  yours, 

Frank  T.  Daniels, 
No.  I  Ashborton  Place. 


Tooth  Gearing,    The  Elliptic  Gear. 


The  principal  and  almost  the  only 
use  of  the  irregular  gear  is  to  produce 
a  variation  of  speed  between  given 
limits  without  conditions  as  to  the 
variations  of  speed  between  these  lim- 
its being  known. 

H         F 


variatiun  of  speed  between  known 
limits  and  to  produce  a  *V]uick  return 
motion"  for  planers,  shapers,  slotters, 
shears,  punches,  shingle  machines  and 
others  where  the  work  is  done  mostly 
during  one  half  of  the  stroke  of  a  re- 
ciprocating part. 


When  this  is  the  only  object,  the 
elliptic  pitch  line  is  the  only  one  that 
is  required  and  it  is  chosen  because  it 
is  the  only  known  continuous  closed 
curve  that  will  work  in  rolling  contact 
with  an  equal  mate. 

Next  to  the  circle  it  is  the  simplest 
known  curve  and  when  used  is  ar- 
ranged to  revolve  on  one  of  its  foci  as 
a  center. 

The  use  of  the  elliptic  gear  is  prac- 
ticaii)  confined  to  producing  a  simple 


A  definition  of  the  elliptic  is  that  it 
is  one  of  the  '*conic  sections."  If  a 
cone  Fig.  i  is  cut  by  a  plane  A  B  at 
right  angles  with  its  axis,  the  outline 
of  lire  section  will  be  a  circle. 

If  the  plane  CD  cut  the  cone  at  an 
angle,  the  section  is  an  ellipse.  If  the 
plane  EF  is  parallel  with  a  side  of  the 
cone,  the  section  is  a  parabola  and  if 
the  plane  GH  is  at  such  an  angle  that 
it  cuts  both  nappes  of  the  cone,  the 
section  is  a  hyperbola.  All  the  cur^'es 
will  roll  together  when  fixed  on  cent- 
ers at  certain  points  called  foci  bnt  the 
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ellipse  and  the  circle  are  the  only  ones 
that  permit  of  continnons  motion. 

In  the  elhpse  Fig.  2  the  point  C  is 
the  center,  the  lonp^est  diameter  AB 
is  the  major  axis,  the  sliortest  diameter 
DE  is  the  mmor  axis;  A  and  B  are  the 
major  apices  and  E  and  D  are  the 
minor  apices. 


An  arc  drawn  from  the  minor  apex 
with  a  radius  equal  to  half  the  major 
axis  w^ill  cut  the  major  axis  at  the 
point  F  and  F'  called  the  foci  and  one 
focus  must  be  taken  as  the  center 
about  which  the  curve  is  to  revolve, 
if  used  as  the  putch  hne  of  a  gear. 


It  is  a  characteristic  of  this  curve 
that  the  sum  of  the  distance  GF  and 
GF'  from  m\y  point  G  to  the  foci  is 
equal  to  the  major  axis  AB  and  this 
is  used  as  a  uieans  of  constructing  the 
curve  by  points. 

Draw  an  arc  from  one  foci  with  a 


I 


radius  FG.  theu  subtract  its  len 
from  AB  and  the  remainder  will  he 
the  length  of  line  F'G.  Hence  it  will  1 
be  readily  seen  that  if  only  AB  is 
known  and  the  location  of  F  and  F 
and  F'P  are  equal  and  each  one  half 
iy{  AW  thus  giving  the  length  DE. 

Another  valuable  property  of  the  el* 
lipse  is  that  if  the  line  bac  is  so  drawn 
that  the  distance  ca  is  equal  to  Ce  and 
cb  to  Ac,  tile  point  c  will  be  upon  the 
cur%e  if  the  points  a  and  b  are  upon 
the  axis. 

Upon  this  principle  an  instrument 
called  a  trammel  is  made  to  describe 
the  ellipse,  Fig.  3. 

Other  elliptographs  have  been  tried 
but  the  simplest  one  consists  of  a 
couple  of  pins,  a  thread  and  a  pencil. 

The  pins  arc  inserted  at  the  foci,  as 
in  Fig.  4  and  the  curve  is  drawTi  by 
moving  the  pencil  with  a  uniform 
stress  on  the  string  but  this  method  - 
should  not  be  relied  upon  when  ac-  f 
curacy  is  desired. 

The  radius  of  curvature  at  either 
apex,  that  is,  the  radius  of  the  circle 
that  most  nearly  coincides  with  the 
curve  is  found  by  the  following  ap- 
proximate method  and  it  is  quite  ac- 
curate Hvhere  the  ratio  of  axes  is  not 
less  than  eight  to  ten. 

Draw  the  major  and  minor  axis  at 
right  angles  to  each  other  and  draw 
the  hue  CB,  Fig,  5. 

With  O  as  a  center,  draw  arc  from 
C  and  lay  off  C2  on  CB  equal  to  the 
difference  between  half  the  major  and 
half  the  minor  axis. 

Bisect  2B  with  line  34  and  produce 
it  to  cut  both  axes.  Then  make  Os 
and  06  equal  to  O3  and  O4  respect- 
ively and  use  3,  4,  5  and  6  as  the 
centers  of  the  curves. 

These    centers    will    be    used    for 
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circles  at  point  and  root  of  the  teeth 
ami  for  tht-  base  circle  in  invukite 
letlh, 

ROLLING   ELLIPSES. 

When  two  equal  ellipses  Fig.  6  are 
arrangetl  to  revolve  on  their  foci  as 
centers  with  a  center  distance  equal 
to  the  major  axis  they  will  roll  to- 
gether perfectly  and  can  serve  as  the 
pitch  lines  of  gears. 


"  As  the  ellipses  roll  together,  it  is 
essential  that  the  axis  come  in  line  and 
therefore  if  the  teeth  of  one  gear  are 
fixed  at  random,  those  of  the  other 
must  he  placed  to  correspond.  It  is 
very  desirable  that  the  gears  be  ex- 
actly alike  so  that  in  the  case  of  cut 
gears  they  could  both  he  mounted  to- 
gether on  the  same  arbor  and  one 
operation  do  for  both  if  the  number 
of  teeth  are  even  and  they  start  at  the 
same  point. 


Fig,  6. 
If  the  number  is  odd,  the  major 
axis  must  bisect  a  tooth  and  a  space, 
and  in  this  case  the  gears  can  be  turned 
•  >ver  or  if  its  other  foci  can  be  used 
as  a  center,  it  may  have  a  tooth  from 
the  major  axis  as  at  a  Fig.  7. 


The  best  way  of  spacing  the  ellipse 
is  to  step  about  it  with  the  dividers. 
If  the  curve  is  flat,  the  dividers  shoidd 
be  set  slightly  less  than  a  whole  tfx>th 
for  equal  chords  will  not  measure  equal 
arcs  of  the  curve  and  it  is  suggested 
that  some  better  method  be  obtained 
for  mechanical  purposes. 

As  in  the  case  of  the  circular  gear 
the  form  of  tooth  may  be  either  cy- 
cloidal  or  involute,  the  latter  being  the 
best  for  the  same  reasons  as  with  a 
circular  pitch  line. 

The  curve  of  the  face  and  flank  of 
the  tooth  may  be  laid  out  in  accord 
with  methods  laid  down  for  cycloidal 
nr  involute  curves. 

A   PRACTICAL  CASE. 

Two  cllipitical  gears  aie  to  run  to- 
gether with  ,a  velocity  of  3  to  J^,  the 
major  axis  being  8  inches. 

If  as  in  Fig.  6,  the  gears  are  placed 
as  shown  bv  the  heavy  lines,  gear  A 
will  be  turning  three  times  as  fast  as 
B  and  B  only  one  third  as  fast  as  A, 


Fig.  7. 

M'hen  the  gears  iiave  assumed  the 
position  as  indicated  by  the  dotted 
lines  A  will  be  going  one  third  as  fast 
as  in  its  previous  position  and  B  three 
times  as  fast  as  before. 

Then  CE  will  be  three  times  as  long 
as  DE  and  since  the  distance  between 
foci  is  equal  to  the  major  axis  which 
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in  this  case  is  8",  then  CD  will  be  di- 
vided into  four  equal  parts,  three  for 
gear  B  and  one  for  gear  A.  CE  will 
become  6"  and  ED  will  be  2". 

Draw  the  line  for  the  position  of  the 
minor  axis  at  the  center  of  the  major 
axis. 

As  stated  before  DL  and  HL  are 
each  equal  to  one  half  the  major  axis 
or  in  this  case  4",  and  with  compass 
set  at  H  and  D,  strike  arcs  K  and  L 
with  a  radius  of  4". 

Draw  a  pair  of  ellipses  with  major 
and  minor  axis  by  means  of  the  tram- 
mel, the  string  or  four  point  circle 
method. 

If  the  ratio  of  speed  was  from  4  to 
34  then  the  distance  from  center  to 
center  (C  to  D)  would  have  to  be  di- 
vided into  five  parts.  If  2  to  5,  then 
DE  would  be  2-5  of  CE. 


CHILL  ROLLS. 


In  an  article,  "Chill*  Rolls,"  in  the 
Iron  /l^Q^c,  Mr.  B.  E.  V.  Luty  says  that 
the  standard  dimensions  of  tinplate 
rolls  in  this  country  are  26  inches  di- 
ameter, 32  inches  long  in  the  body  and 
20  inches  diameter  in  the  necks.  The 
d{  pih  of  chill  is  about  %  inch,  but  it 
was  formerly  only  1/2  to  ^^  inch.  The 
life  of  a  chill  roll  is  only  from  90  to 
120  actual  working  days  for  tinplate 
or  ordinary  sheet  rolling,  running  at 
30  revolutions  per  minute.  But  many 
good  rolls  are  broken  before  they  are 
worn  out.  The  reasons  for  breaking 
are  somewhat  indeterminate,  although 
they  may  be  included  under  three 
heads:  i.  Casting  strains.  2.  Ex- 
cessive pressure  on  the  roll  from  the 
miterial  being  worked.  3.  Heat 
strains  produced  in  the  roll  by  irregit- 
lar  working.  While  theoretically  the 
pressure  necessary  to  break  rolls  by 
excessive  pressure  is  something  enor- 
mous, they  are   frequently  broken  in 


this  way.    It  is  calculated  by  the  form- 
ula 

4/ 
14^  =  —  0.0982^**  in  which 

/ 

IV  =  load  in  pounds,  applied  at  the 

center, 

f  =  fiber  strength 

/  =  distance  between  supports 

d  =  diameter 
so  that  on  a  standard  roll  the  load 
applied  to  the  center  necessary  to 
break  it  would  be  2,887,000  pounds, 
taking  the  fiber  strength  to  be  20,000 
pounds  per  square  inch. 


Shrinkage  of  Castings. 


H.  C.  TULLY. 


Agricultural  implement  shops  to  get 
better  foundry  fits  draw  cast  details 
to  single  (12%")  or  double  (1254") 
shrink  scale  on  heavy  paper.  In  this 
way,  the  patternmaker  gets  an  un- 
dimensioned  picture  which  he  does  not 
like  as  it  seems  to  reflect  on  his  ability 
to  have  drafting  rooms  show  him  what 
size  to  make  the  pattern. 

About  99%  of  the  drawings  are 
12 '4"  scale  as  an  implement  foundry 
make  short  work  of  a  wood  pattern  so 
that  12>^"  scale  is  only  used  when 
no  metal  pattern  will  be  needed. 


A  new  metal  placed  on  the  mar- 
ket by  an  English  firm  as  a  substitute 
for  nickel  is  said  to  possess  advantages 
over  nickel  plated  goods.  It  is  silver 
white  through  and  through,  and,  it  is 
chimed,  keeps  its  brilliance  perman- 
ently and  will  not  rust  under  most  un- 
favorable conditions.  Malleable  to  a 
degree  when  cold,  it  is  easy  to  soldei 
and  braze,  the  flux  being  ordinar} 
soldering  water  and  borax. 
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core  loss  may  represent  quite  a  large 
part  of  the  total  tnerg:>\  Thus  for  in- 
frequent service  a  transformer  de- 
signed with  a  low  core  loss  is  the  only 
acceptable  one.  Its  copper  losses  on 
the  other  hand  may  be  quite  hig^h  since 
thev  cease  as  soon  as  the  load  is  taken 
oflf.' 

(c)  The  voltage  and  frequency  at 
which  the  transformer  is  to  be  used 
arc  also  important  matters  in  its  de- 
sign.  The  ratio  of  the  voltages  of  the 
primary  and  secondary  determines  the 
ratio  of  the  primary  and  secondary 
turns,  while  the  greatest  difference  of 
jK)tentiaf  connected  with  the  trans- 
foruKT  determines  the  insulation  nec- 
essary. The  frequency,  has  a  large 
infiuence  cm  the  size  of  the  trans- 
former and  its  core  losses. 

We  will  now  suppose  that  the  de- 
signer has  investigated  all  of  the  con- 
ditions menti^jued  above  and  is  ready 
to  proceed  with  his  calculations.  He 
may  chouse  one  of  two  general  classes 
of  design;  First,  the  shell  t\;pe  of 
trans fnrmer  having  a  divideil  mag- 
netic circuit  in  which  the  iron  is  placed 
around  the  coils  as  shown  in  ¥\g  I, 
or  sec€)nH.  the  core  type  having  but 
a  sin^^jle  magnetic  circuit,  and  having 
an  iron  core  inside  of  the  winding  as 
shown  in  Fig.  2,  The  first  tnentioned 
class  contains  more  iron  and  conse- 
(fucntly  presents  a  greater  radiating 
surface.  This  means  that  with  the 
same  loss  of  energy,  the  shell  type 
transformer  will  operate  with  a  less 
increase  of  temperature  than  the  core 
tyj^e.  On  the  other  hand,  the  core 
type,  containing  less  iron,  will  operate 
with  a  smaller  loss  of  energy  due  to 
hysteresis    and    eddy    currents    since 

ege  losses  increase  rh'rectlv  with  the 


i 


volume  of  the  iron. 

Having  chosen  the  type  of  trans- 
former, the  designer  is  now  ready  to 
proceed  with  his  calculations.  He 
must  keep  the  following  points  in 
mind  :  The  effin'encies.  the  regtdation, 
heating,  insulation,  and  cost.  The 
conditions  known  are,  the  ratio  of 
transformation,  the  character  of  the 
work  for  which  the  transformer  is  to 
be  used,  the  frequency  and  voltage 
at  which  it  is  to  operate^  and  the  capa- 
city required. 

The  first  thing  to  be  determined  is 
the  total  magnetic  flux,  or  the  total 
number  of  lines  of  force  in  the  mag* 
iK^ic  circuit. 

Assume  T  —  nutnber-  of  turns  in 
the  primary  in  series.     Then  the  flux 

The  designer  must  now  choose  the 
tlux  density  or  number  of  lines  of 
force  per  sq.  in.  —  B.  He  does  this 
by  inspect ing  a  table  giving  values  for 
R  corresponding  to  different  condi- 
tions of  service. 

Havltig  decided  on  the  value  of  B, 
the  cross  section  area  of  the  magnetic 
circuit  A  =  is  determined.     He 

may  now  lay  out  this  section. 

Since  the  ratio  of  transformation  is 
known,  the  number  of  turns  of  wire 
in  the  secondary  is  obtained. 

The  current  density  at  full  load 
must  now  be  chosen.  This  will  vary 
tn  value  betw^een  looo  and  2000  C  M. 
per  ampere,  depending  on  the  speci- 
fications for  the  transformer.  In  any 
case  the  current  density  chosen  should 
be  such  that  the  heat  distribution  shall 
be  the  same  throughout  the  tw^o  coils.  M 
Knowing  the  current  density  the  size  " 
of  wire  to  be  used  in  winding  both 
primary  and  secondary  coils  is  ob- 
tained from  a  wire  table  and  the  space 
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occupied  by  the  coils   calculated. 

The  designer  can  now  calculate  the 
lenjBfth  of  the  magnetic  circuit  and  the 
volume  of  iron  to  be  used  ;  he  may  also 
decide  on  the  shape  and  thickness  of 
the  stampings,  allowance  being  made 
for  proper  insulation  and  ventilation. 
This  being  done  the  core  loss  due  to 
hysteresis  may  be  <leter mined  as  fol- 
lows : 

The  loss  from  eddy  currents  is  cal- 
culated in  the  following  manner: 

The  total  iron  loss  will,  of  course, 
be  the  sum  of  these  two  losses,  or, 

In  order  to  calculate  the  efficiency, 

ic  total  loss  in  the  transformer  must 
known.  This,  in  addition  to  the 
iron  losses,  includes  the  IjR  losses  in 
both  primary  and  secondary, 
wlu-re  K  -^  capacity  of  the  trans- 
former in  watts.  The  all  day  efficiency 
of  the  transformer  is  very  important . 
In  order  to  calcidate  the  all  day  effi- 
ciency, the  designer  must  know  the 
number  of  hours  each  day  that  the 
transformer  is  used.  The  iron  loss 
will  be*  constant,  being  independent 
o(  the  loid.  but  the  copper  loss  will 
depend  directly  on  the  amount  of 
power  used. 

The  all  day  efficiency  will  be  the 
ratio  of  the  w^att  hours  taken  out  of 


the  transformer  to  the  ratio  of  the 
watt  hours  supplied  to  the  transformer 
for  a  period  of  24  hours. 

In  order  to  determine  the  regulation 
or  drop  at  foil  load,  the  designer  most 
know  the  drop  in  both  primary  and 
secondary,  the  drop  in  the  primary 
being  reduced,  to  the  secondary  by 
dividing  by  the  ratio  of  transforma- 
tion, 

This  formula  does  not  take  into  ac- 
count the  leakage  drop,  which  is  so 
small  that  it  may  be  neglected  without 
introducing   any   appreciable   error. 

It  the  transformer  is  to  be  of  the 
self  cooling  type  the  heating  is  taken 
care  of  b\'' designing  the  transformer 
case  so  as  to  present  a  sufficient  ra- 
diating surface.  It  is  ordinary  prac- 
tice to  allow  about  4  sq.  in.  of  surface 
per  watt  radiated.  Since  all  the  losses 
ii{  the  trans  former  appear  as  heat,  the 
minimum  value  for  the  radiating  sur- 
face of  the  fransformer  in  sq.  in.  := 
(core  loss  -f  copper  loss) 4. 

The  values  for  efficiency »  regulation 
and  heating  thus  found  must  check 
with  the  values  given  in  the  trans- 
former specifications.  Otherwise  the 
designer  will  have  to  readjust  his  as- 
sumptions untd  he  has  obtained  the 
required  result. 


Electric  Furnace  Perfected 


Practical  laboratory  work  in  chem- 
isirv  will  be  revolutionized,  it  is  believ- 
ed* by  an  electric  furnace  just  perfect- 
et!  by  Prof.  Harmon  V.  Morse,  pro- 
fesst^r  of  analytical  chemistry  at  Johns 
Hopkins  university  and  adjunct  di- 
rector of  the  chemical  laboratory.  The 


furnace  is  the  result  of  long  and  hard 
work  on  the  part  of  Prof.  Morse,  and 
his  invention  is  one  of  the  important 
scientific  achievements  of  the  year. 

Prof.  Morse's  furnace  was  shown 
before  the  chemical  seminary  at  a  re- 
cent meeting  of  the  university.     He 
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and  his  younci:  assistant.  Dr.  J.  C.  W. 
Frazer,  were  conp^ratiilated  by  Presi- 
dent Renisen  and  the  scientific  faculty, 
to  whom  he  spoke  for  an  hour  about 
the  apparatus. 

Heretofore  gas  has  been  the  only 
source  of  heat  for  experimental  work 
in  the  chemical  laboratory.  For  a  long 
time  scientists  have  been  trying  to  de- 
vise some  sort  of  economical  electric 
heater.  That  satisfactiory  results  may 
be  obtained  in  the  heating  necessary  in 
laboratory  practice  four  conditions 
must  be  satisfied  :  ( i )  The  heat  must 
be  developed  economically;  (2)  it 
must  be  possible  to  obtain  definite 
temperatures;  (3)  it  mustl^e  possible 
to  maintain  constant  temperatures  for 
long  periods;  (4)  products  of  com- 
bustion must  not  be  allowed  to  come 
in  contact  with  the  substances  heated. 

Chemists  have  long  since  seen  that 
the  solution  of  this  problem  was  to  be 
found  in  the  electric  current,  which 
yields  no  products  of  combustion  and 
can  be  developed  at  a  constant  and 
regular  rate.  Thus  far,  however,  no 
one  had  been  able  to  make  it  a  prac- 
tical substitute  for  gas. 

Proi.  Morse's  electric  heater  com- 
prises first,  an  ordinary  copper  oven 
incased  in  a  l>ox,  doubly  lined  with 
an  air  space  between,  the  whole  cov- 
ered with  aluminium  paint,  which  is 
not  affected  by  high  temperatures,  is 
a  poor  heat  radiator,  and  preserves  the 
asbestos  from  shredding.  This  ar- 
rangement practically  prevents  any 
loss  of  heat  by  radiation. 

The  source  of  heat  is  in  the  stove 
placed  within  the  coj^ix^r  oven.  The 
stove  is  constructed  of  parallel  slabs 
of  soapstonc  coated  with  graphite,  the 
soapstoTie    being  unaffected     by  heat. 


The  graphite  is  evenly  distributed  over 
the  slabs  of  soapstone,  that  the  heat 
may  be  developed  uniformly  over  the 
surface.  The  use  of  soapstone  in  con- 
structing the  heater  is  the  key  to  the 
apparatus. 

The  electric  furnace  has  been  found 
to  work  admirably,  and  can  be  oper- 
ated at  a  cost  of  less  than  i  cent  a  day. 
A  constant  temperature  of  150  degrees 
can  be  obtained  for  eight  hours  at  a 
cost  of  three-fourths  of  a  cent.  It  is 
probable  that  Prof.  Morse's  furnace 
will  displace  the  old  gas  furnaces  now 
in  general  use,  and  it  is  certain  that  it 
will  add  much  to  the  exactness  with 
which  chemical  processes  may  be  car- 
ried out. 


After  long  controversy  as  to  the 
merits  of  the  steam  turbine  the  navy 
will  soon  install  its  first  engine  of  this 
pattern  in  the  Charleston  navy  yard 
at  F^oston,  to  supply  power  and  light 
about  the  yards  and  to  such  ships  in 
the  docks  as  require  an  electric  cur- 
rent. 


POWER  PLANTS  OF  SPAIN. 


It  is  estimated  that  there  are  at  the 
present  time  in  Spain  over  1,000  works 
generating  electric  current  for  light- 
ing and  power,  and  that  over  2,000 
generating  sets  are  installed.  Many 
of  the  companies  working  these  elec- 
tricity undertakings  are  using  water 
ix)wer.  Two  of  the  companies  estab- 
lished in  Bilbao  are  now  engaged  en- 
deavoring to  utilize  20,000  horse  pow- 
er from  neighboring  waterfalls  for  the 
town  supply.  This  is  in  addition  to 
the  steam  plant  used  by  five  companies 

already  engaged  in  supplying  electric 
current. 


IKniTtCTURAL. 


A  System  For  The  Architect- 


How  the  drawings  and  prints  may  be 
filed  and  indexed   for  ready  ref- 
erence,   and    how    a    record 
may  l>e  kept  of  material 
that  is  loaned. 

BY  ANNA  WALTERS, 


For  an  architect's  office  in  a  city 
with  a  population  ranging  from  iox«X) 
to  50.000  the  following-  system  has 
been  found  to  fill  all  requirements: 

The  plans  are  first  classified  under 
the  headings  of  residences,  schools, 
stores  and  offices  and  public  buildings, 
according  to  the  architect's  desire.  The 
resiliences  are  then  numbered  consec- 
utivelvt  from  i  up»  as  found  necessar\' ; 
the  schools  from  500  up,  stores  from 
1 ,000  up»  and  so  forth.  The  residences 
are  placed  in  drawers  marked  i,  2,  3, 
4,  and  so  on ;  the  schools  in  drawers 
marked  5.  fi,  y,  8  and  9 ;  the  stores  in 
drawers  marked  10,  11,  12.  and  so  on. 
The  plans  are  placed  in  heavy  ma- 
nila  paper  envelopes  of  unifonn  size, 
16  X  24  inches  for  residences  and 
20  X  30  inches  for  scbtxjls  and  larger 
btnldings.  These  sizes  will  accomnnj- 
ilate,  without  folding,  almost  any  set 
of  drawings  made  m  the  quarter  scale. 
On  the  upper  left-hanrl  corner  of  each 
envelope  is  placed  the  drawer  number, 
serial  number  and  the  name  of  the 
client. 

These  envelopes  keep  tlie  plans  froni 
all  dust  and  manifohl  handling,  hence 
it  U  impossible  for  any  one  plan  or  set 
of  drawinss  to  become  confused  with 


another. 

I'or  the  purpose  of  indexing  these 
drawings,  a  card  index  is  the  easiest 
and  most  satisfactory.  The  guide 
can  Is  bear  the  headings,  residences, 
schools,  stores,  and  whatever  else  the 
architect  desires  to  h'st.  Under  each 
of  these  headings  is  an  alphabetical  in- 
dex, arranged  according  to  the  names 
of  the  clients.  On  these  cards  any 
amount  of  information  about  each  set 
i4  pi  ins  may  be  placed,  according  to 
the  will  of  the  user.  If,  for  example, 
the  architect  wants*  to  find  the  resi- 
detice  of  *'\Vm.  (Jreen,"  he  will  look 
under  the  heading  residences,  and  un- 
der the  letter  **iV'  find  the  name  Green, 
The  ilrawTr  and  serial  ntmiher  are 
seen  at  a  glance,  4  and  200.  The  en- 
velope, 200,  may  be  easily  removed 
fri>]n  the  drawer,  although  it  he  at  the 
botLoni.  without  disarranging  any 
other  plan  or  set  of  plans. 

In  this  way  many  plans  may  be  filed 
away  in  a  small  space. 

The  following  short-cut  will  be 
found  very  satisfactory  in  keeping  ac* 
count  of  the  sets  of  blue  prints  issued 
on  any  piece  of  work : 

A  small  blank  bof>k  (or.  if  desired, 
an  extra  card  slipped  in  back  of  the 


M 


Figure  II ;  tW  index  for  the  Architect' i  drawing!,  thowizig  the  arranfement  of  ihe  g:uide 

1  Ji^  name  and  the  number  of     whom  a  particular  set  was  given.  Th 


prints 

the  set  given  him  are  indicated  in  their 
respective  cohmms,  together  with  the 
dale  they  are  taken  nut  of  the  office 
and  when  they  are  to  be  returned.  In 
case  there  are  no  sets  in  stock,  a  date 
may  be  placed  in  the  'Tromised*'  col- 


often  causes  much  annoyance  and  losj 
Under  this  system  none  of  the  above 
errors  can  occur. 

Another  short-cut  for  filing  circu- 
lars will  be  found  very  convenient : 

An  architect  receives  daily  many  ad- 
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vcrtising  pamphlets,  circulars  and  bus- 
iness carrls  to  which  he  often  may 
want  reference.  By  using  letter  files, 
each  labeled  properly,  iJiese  loose  cards 
and  circulars  may  be  kept  in  compact 
;irul  easily  accessible  form.    Each  sep- 


arate file  is  labeled  paints,  glass  or 
hardware,  as  the  case  may  be.  As  a 
circular  comes  in,  it  is  placed  away  in 
the  proper  file.  v%^here  it  may  be  easily 
found  when  wanted. 

**System." 


Discolerations  on  Brickwork. 


Trau twine  gives  the  following  ex- 
cellent discussion  on  this  subject 
which  is  of  some  little  interest  and  im- 
portance both  to  Architects  and  En- 
gineers. 

The  white  efflorescence  so  common 
on  walls,  especially  on  those  of  brick, 
is  due  to  the  presence  of  soluble  salts 
in  the  brick  and  motar.  These  are  dis- 
solved, and  carried  to  the  face  of  the 
wall,  by  rain  and  other  moisture.  Sul- 
phate of  magnesia  (Epsom  Salt)  ap- 
pears to  be  the  most  frequent  cause 
of  the  disfiguration.  In  many  places 
mortar  lime  is  made  from  dolomite, 
-or  magnesian  limestone,  which  often 
contains  30  per  cent  or  more  of  mag- 
nesia; which  also  occurs  frequently  in 
brick  clay.  Coal  generally  contains 
sulphur,  most  frequently  in  combina- 
tion with  ir6n,  forming  the  well-known 
'iron  pyrites."  The  combustion  of 
the  coal,  as  in  burning  the  limestone 
or  day,  in  manufacturers,  in  cooking, 
etc.,  converts  the  sulphur  into  sul- 
phurous acid  gas,  which,  when  in  con- 
tact with  magnesia  and  air,  as  in  the 
lime  or  brick  kiln,  or  in  the  finished 
wall  or  chimney,  becomes  sulphuric 
acid  and  unites  with  the  magnesia, 
fonning  the  soluble  sulphate.  We  are 
not  aw  are  of  any  remedy  that  will  pre- 
vent its  appearance  under  such  cir- 
cumstances; but  the  formation  of  the 


sulphate  may  be  prevented  by  the  use 
of  limestone  and  brick-clay  free  from 
magnesia. 

The  common  (not  Portland)  ce- 
ments, when  used  as  mortar  for  brick- 
work, often  disfigure  it,  especially  near 
sea  coasts,  and  in  damp  climates,  by 
wliite  efHoresceiice  which  sometimes 
spread  over  the  entire  exposed  face 
of  I  he  work,  and  also  injure  the  bricks. 
This  also  occurs  in  stone  masonry, 
but  tu  a  much  less  extent,  and  is  con- 
tincii  to  the  mortar  joints;  and  injures 
only  porous  stone.  It  is  usually  a  hy- 
drous carbonate  of  soda  or*  of  potash 
rjften  containing  other  salts.  General 
Gillniorc  recommends  as  a  preventive 
to  add  to  every  300  lbs.  (i  barrel)  of 
th^  cement  powder,  100  lbs.  of  quick- 
lime, and  from  8  to  12  lbs.  of  any 
cehap  animal  fat.  The  fat  to  be  well 
incorporated  with  the  quicklime  before 
slacking  it  preparatory  to  adding  it 
to  the  cement.  This  addition  will  re- 
tard the  setting,  and  somewhat  dimin- 
ish the  strength  of  the  cement.  It  is 
also  said  by  others  that  linseed  oil  at 
the  rate  of  2  gallons  to  300  lbs,  of  dr>^ 
cement,  either  with  or  without  lime, 
will  In  all  exposures  prevent  efHlor- 
escence.  but  like  the  fat  it  greatly  re- 
tards setting,  and  weakens. 


Read  the  Want  Columns,  Page   10, 
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Mechanics. 


In  begjinning  the  study  of 
chanics,  it  is  necessary  to  ^et  an  exact 
idea  of  the  meaning  of  the  terms  with 
which  n  deals.  Some  of  the  expres- 
sions used  here  are  the  same  as  in 
physics,  but  in  these  lessons  they  will 
be  given  a  somewhat  more  specialized 
meaning  antl  the  examples  given  be- 
low are  planned  to  show  their  appli- 
cation in  actual  problems. 

Mechanics  fs  the  science  which 
treats  of  bodies  with  respect  to  their 
mutual  and  relative  motions.  Me- 
chanics of  engineering  deals  only  with 
bodies  that  are  of  importance  to  the 
practice  of  engineering. 

Matter,  According  to  [ihysics, 
whatever  occupies  space  is  called  mat- 
ter ;  in  the  mechanics  of  engineering 
it  is  the  material  upon  which  we  work. 
For  example,  slone,  iron,  water,  etc. 

Mass  is  the  quantity  of  matter  in  a 
body.  As  used  by  most  technical 
writers,  it  is  the  weight  divided  by 
the  acceleration  of  gravity,  or  in  sym- 
Imls  M  z=  G  H"  g,  which  is  always  a 
constant.  Mass  does  not  mean  the 
bigness  of  a  body  as  used  in  the  pop- 
ular sense,  neither  is  it  the  weight  as 
will  be  seen  by  the  formula.  A  pound 
of  feathers  is  bigger  than  a  pound  of 
lead  ordinarily,  yet  their  masses  taken 
at  the  same  locality  would  be  equal. 
The  size  of  a  body  will  vary  with  its 
temperature  and  the  weight  will  vary 


CH.APTER   I. 

Me-  with  the  ^xation  on  the  earths  suf- 
face,  but  G  and  g  vary  together  for 
an>  location  and  the  quotient  M  be- 
comes constant  and  is  for  that  reason 
a  more  convenient  expression  to  use. 

Volume  is  the  bigness  of  a  body  or 
the  amount  of  space  occupied  by  it. 

Weight  is  the  pull  or  force  exerted 
upon  a  body  due  to  the  earth's  attrac- 
tion. It  is  therefore  a  measure  of  tlie 
force  of  gravity. 

Heaviness  is  the  weight  per  cubic 
unit  of  a  substance.  It  may  be  asked 
in  regard  to  a  body,  "How  heavy  is 
it?"  What  is  meant  is,  what  is  the 
total  weight?  A  lump  of  iron  may 
have  a  total  weight  of  twenty  five 
pounrls  l)Ut  its  heaviness  or  rate  of 
weight  will  be  about  a  quarter  of  a 
pound  per  cubic  inch. 

Specific  Gravity  is  the  ratio  of  the 
heaviness  of  any  substance  to  that  of 
water.  The  specific  gravity  of  water 
is  taken  as  unity,  and  that  of  any  other 
substance  is  expressed  as  a  decimal. 
Tables  of  the  weight  and  s|>ecific  grav- 
ity of  substances  can  be  found  in  the 
hand  books  of  enginering. 

Motion  is  a  relative  tenn  and  means 
the  chaTige  of  position  of  any  particu- 
lar lx>dy  with  respect  to  other  bodies, 
Newton's  three  laws  of  motion  should 
be  learned  but  they  wil!  not  be  re- 
peat etl  litfre. 

force  is  an  impressed  action  upon  a 
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body  which  tends  to  chanp^e  its  state 
of  motion  or  its  shape,  for  example, 
pressure,  attraction,  repulsion,  etc. 

Lift  a  ID-pound  weight  and  the  pull 
exerted  is  a  force  which  tends  to  move 
the  body.  The  muscular  sensation  in 
the  arm  conveys  an  idea  of  force  and 
if  a  spring  balance  is  put  between  the 
hand  and  the  weight,  the  reading  on 
the  scale,  ten  pounds  is  the  measure 
of  the  force. 

It  is  well  to  train  the  mind  to  think 
of  all  substances  as  being  made  up  of 
an  indefinite  number  of  infinitely  small 
particles,  forces  of  attraction  and  re- 
pulsion being  always  in  operation  be- 
tween these  particles,  something  as 
the  earth  attracts  by  the  force  of  grav- 
ity all  objects  upon  its  surface. 

Stre:^^  is  a  force  action  upon  a  body 
w^hich  tends  to  change  its  shape  by 
distorting  the  particles  of  which  it  is 
composed  or  by  changing  their  rela- 
tive positions. 

Strain  is  the  distortion  of  a  body 
due  to  the  changing  shape  or  position 
of  its  particles.  There  has  been  some 
confusion  in  the  use  of  the  terms 
stress  and  strain.  One  is  a  cause  the 
other  an  effect.  They  have  improperly 
been  used  as  synonymous  expressions. 

Elasticity  is  the  property,  which 
most  substances  possess,  of  returning 
to  their  original  shape  after  being 
strained. 

I.     A  body  weighs  one  ton  at  the 


earth's  equator  at  sea  level.  How 
much  will  it  weigh  at  the  North  pole 
or  at  an  altitude  of  5,000  feet? 

2.  How  many  cubic  feet  are  there 
in  .1  ton  of  soft  coal  ? 

3.  How  many  quarts  and  gallons 
are  there  in  a  cubic  foot  of  water  ? 

4.  Find  the  weight  of  a  cast  iron 
water  pipe  16"  in  diameter  and  12' 
long.  The  pipe  is  i"  thick  and  the 
bell  end  is  6"  long;  has  an  average 
thickness  of  2"  and  a  diameter  of  18". 

5.  What  is  the  specific  gravity  of 
a  mixture  composed  of  20%  of  iron 
ore  and  the  rest  sand  ? 

6.  Write  out  and  expfain  Newton's 
three  laws  of  motion. 

7.  If  the  wind  exerts  a  pressure  of 
20  lbs.  per  square  foot  on  a  building 
which  is  50'  long  and  20'  high,  what 
is  the  force  tending  to  move  the  build- 
ing? 

8.  A  force  of  two  thousand  pounds 
is  applied  to  the  ends  of  a  steel  rod  >4" 
in  diameter  tending  to  pull  it  apart. 
What  is  the  unit  stress? 

9.  How  much  would  a  steel  rod 
ten  feet  long  and  one  inch  in  diameter 
stretch  before  it  would  break? 

10.  Which  is  the  more  elastic  steel 
or  concrete? 

Symbols  used  in  this  chapter : 
M=i\Tass. 

G=weight  in  pounds, 
gizracceleration  of  gravity^^32.2. 


Sheet  Iron  Ventilators. 


The  dimensions  of  sheet  iron  ven- 
tilators here  given  are  some  taken 
from  a  book  of  standards  of  the  Well- 
man-Seaver-Morgan  Co.,  Cleveland, 
Ohio.  Two  styles  are  used,  with  and 
without  a  damper  and  the  table  shows 


the  changes,  also  for  the  different 
pitches  of  roof.  The  size  of  posts  and 
stiffening  bars  are  the  same. 

Dimensions  are   in   inches  and   the 
weights  are  in  pounds. 


The  End  in  View- 

BY    PROF,    A.    EDWARD   RHODES. 


Eo  obtain  satisfactory  results  m  any 
undertaking,  we  must  aim  to  obtain 
a  certain  end.  That  is,  we  never  make 
a  drawinj^''  without  having  some  defin- 
ite  object  in  view.  It  may  be  only  a 
pleasant  way  of  passing  an  idle  hour, 
a  desire  to  make  a  work  of  art,  a  de- 
sire for  self-culture,  or  that  drawing 
may  be  wanted  for  some  one  of  the 
many  commercial  purposes.  If  the  ob- 
ject is  self-culture  ur  if  it  is  the  teach- 
ing of  mechanical  drawing,  it  seems 
to  me  that  a  teacher  friend  of  mine 
has  nearly  the  right  idea  in  the  follow- 
ing outline  of  the  course  he  teaches. 

It  will  be  seen  that  the  day  school 
opens  he  knows  what  he  wants  to  teach 
at  any  lesson  at  any  time  during  the 
school  term,  and  also  what  is  mare 
imiKjrlant  he  knows  what  he  wants  to 
have  accomplished  at  the  end  of  the 
school  year.  For  many  schools  the 
course  would  not  he  considered  the 
ideal  one,  but  this  teacher's  students 
are  expected  to  have  only  a  **  smatter- 
ing knowledge  "  of  a  great  many  fun- 
ilamental  principles  rather  than  thor- 
ough knowledge  of  a  i&w  principles. 
Therefore,  for  this  school  it  is  just 
what  he  needs. 

UUTLINR  OF  A  COURSE  IN    MECIIAXICAL 
DRAWING. 

Sheet  No.  i. — Straight,  horizontah 
vertical  and  ohlirjue  lines. 

Object. —  To  learn  names  of,  and  how 
to  draw  lines. 

Sheet  No.  2. —  Straight  and  curved 
lines. 

Object. —  Learn  names  of.  and  how 
to  draw  lines,  and  necessity  of  ac- 
curate measurements. 

Sheet    No.    3. —  Geometric    Construc- 


tions. 

<  )bject. —  .Study  of  perpendiculars,  and 
how  to  bisect  a  given  line. 

Sheet  No.  4. —  Geometric  Construc- 
tions, as  perpendiculars,  polygons, 
etc. 

(Jbject. —  Learning  to  measure  with 
instruments. 

Sheet  No.  5. —  Working  drawing  of 
point,  line*  and  rectangular  block- 
Object. —  Learn  names  and  position  of 
the  several  views  and  the  study  of 
shade  hues  in  working  drawings. 

Sheet  No.  6. —  Working  drawings  of 
triangular  prism  with  a  square 
hole  through  it  lengthwise. 

Object. —  Study  of  invisible  edges. 

Sheet  No.  7. —  Two  views  each  of  a 
square  prism  with  a  square  hole; 
a  square  prism  with  a  smaller 
square  prism  on  top,  A  cylinder 
with  a  round  iiole,  a  cylinder  wnth 
a  smaller  one  on  top. 

Object. —  Same  as  last. 

Sheet  No.  8.—  Sheet  of  letters. 

Object.—  Study  of  simple  letters  suit- 
able for  working  drawings- 
Sheet  No.  9.^ —  Isometric  drawing  of 
small  house  and  table. 

Object. —  To  show  a  method  of  rep- 
resenting objects  approximately  as 
they  ajipear  to  the  eye. 

Sheet  No.  10. —  I'ersjiective  drawing 
of  columns  of  various  heights  and 
of  a  tded  fioor. 

Object. —  Study  of  vanishing  points 
and  perspective  measurements. 

Sheet  No.  11.^  Perspective  drawing 
of  room  with  window^s,  tiled  floor 
and  door. 

f  )l>ject. —  Same  as  No.  10, 

Sheet.  No.  12.—  Perspective  of  board 
fence  wi'th  student's  name  on  it. 

Object. —  Same  as  No.  10, 

Sheet  Xo.  13. —  Perspective  of  princi- 
ple lines  of  row  of  houses. 

Object. —  Same  as  No.  10, 

Sheet  No.  14. —  Perspective  of  house, 
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Elementary  Course  In  Mechanical  Drawing. 

(Coiitiued  from  July  Issue.) 


Jn  sumc  drafting  offices  a  drawing  is 
made  of  an  object  with  letters  instead 
nf  fijrnres  in  the  dimension  places  and 
a  table  made  with  the  dimensions  of 
several  sizes  of  machines  to  go  with 
the  diagram. 

The  illustration  and  table  is  of  an 
entwine  crosshead  and  the  student  is  re- 
( I  nested  to  make  a  drawing  and  trac- 
inj;  with  the  dimensions  in  tlieir  prop- 
er places  for  the  size  yxS  and  make  it 
full  size,  or  he  can  make  size  15x16 
and  make  it  half  size.  This  is  done 
where  some  of  the  sizes  have  been  6^4- 
urcd  out  ahead  of  the  drawings  and 
the  latter  to  he  made  when  needed. 

This  dimensioned  trachig  would 
then  l»e  checked,  a  hhie  [irinl  made 
and  that  sent  to  the  shop. 

**  Chcckinjj  "  is  the  careful  inspec- 
tion of  tile  drawing  as  to  correctness 
of  fitriires,  proportions,  etc.,  and 
shfUikl  he  done  by  someone  well  ac- 
cpiainted  with  the  work. 
Plate  XXV. 

This  plate  is  to  he  the  title  page,  to 
he  fastened  over  the  front  of  all  the 
plates  when  the  student  has  finished 
the  course. 

The  sheet  should  be  trimmed  to 
14x19  bin  a  n^argin  may  he  allowed  of 
2  in.  on  the  left  and  i  in.  nn  the  sides. 

This  concludes  the  FJementary 
Course  in  Mechanical  Drawing. 

(See  comments  on  the  course  under 
hea<l  of  Current  Topics.) 


Read  the  Want  Columns  Page  10. 
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Current  Topics. 


Talent  For  Drawing, 

Rv  D.  Eldred  Wood. 


Is  it  necessary  to  have  a  talent  or 
natural  ability  in  order  to  becnnie 
an  artist  or  draftsman?  Can  a  per- 
son earn  a  good  salary  in  the  field  of 
art  vv  ithont  having  natural  talent  ? 

These  two  questions  have  undonbt- 
edlv  occurred  to  many  persons  who 
aa^  interested  in  the  subject  of  draw- 
'p|4.  They  are  natural  questions  to 
aslc.  especially  when  one  is  consider- 
ing the  advisability  of  taking  up  the 
study  of  drawing.  Many  more  people 
woulil  become  successful  artists  if  they 
Iiad  not  heen  frightened  by  the  familiar 
saying  of  the  w  ise  ones  ( ?)  that 
**anists  are  horn,  not  made."  But  let 
us  consider  the  question.  Let  us  see 
whether  it  is  reasonable  to  ascribe  the 
ruccess  of  the  w^ell  known  artists  of 
today  so  much  to  nature  as  to  their 
persistent  work  and  determination. 

Do  you  believe  that  all  the  lawyers, 
doctors*  ministers,  bank  presidents, 
jMiiokkeepers,  stenographers,  electri- 
cians and  hnndreds  of  people  engaged 
in  the  other  occupations  and  profes- 
sions are  born  with  natural  talent  and 
have  not  acquired  any  of  it?  Do  you 
really  believe  that?  Is  it  not  reason- 
able to  say  that  not  more  than  one  out 
of  every  hundred  is  endowed  with  a 
few  natural  quahties  wdiich  make  his 
occupation  or  profession  particularly 
easy  for  him  ? 

Now  did  you  ever  see  a  natural  born 
[icriman — a  person  wdio  never  studied 
penmanship  and  yet  could  write  a 
beautiful  hand?  Yes,  did  you  say. 
Well,  ask  that  person  whether  he  could 
alw^avs  wTite  that  same  heautiTul  hand. 


or  whether  he  did  not  acquire  it  by 
conscientioos,  persistent  practice.  In 
nine  cases  out  of  ten,  he  was  taught  to 
write  just  the  same  as  you  or  I  were 
taught,  and  after  learning  the  first 
principles,  there  was  aroused  in  him 
a  latent  faculty  whicli  he  never  knew 
he  possessed,  and  he  continued  to 
practice  until  one  day  it  came  to  be 
known  that  ^Fr.  so-and-so  had  become 
an  expert  penman  of  perhaps  national 
reputation.  Then  people  said — after 
he  has  made  his  success — *'of  course 
he  lias  natural  ability.'* 

Do  you   believe   it   is   true   that  he 
had   exceptional   natural   tiilent?     Or 
rather  is  it  not  with  the  penman  as 
it  is  with  the  doctor,  lawyer,  preacher, 
the  bookkeeper,  stenographer,  in  fact ' 
with  everybinly  who  achieves  success 
ill  this  world,  he  has  been  taught  and 
has  learned  his  profession ;  beginning  ' 
with  the  A.  R,  C.  and  w^orking  up  to  i 
the  top?    In  law  or  medicine  one  must 
study  and  devote  years  to  practice  be- ' 
fore  they  can  be  rated  successful,  and 
in  the  majority  of  cases,  their  success 
is  the  direct  result  of  persistent  study. 
This  is  not  necessary  in  taking  up  thc| 
stutly  of  drawling. 

You  would  not  admit  that  you  couldl 
not  learn  in  write  for  you  can  wril€ 
mnv.     Neither  would  you  admit  that] 
you    could    not    learn    law*,    medicine,  1 
bookkeeping,  stenography,  or  any  other 
subject  if  you  7iHjtttcd  to,  and  liked  it. 
Now,  is  it  reasonable  to  say  that  youj 
cannot  learn  to  draw^  when  you  arc] 
St)  deeply  interested  in  it?     Why  can 
vou  not  learn  to  draw  and  make  a 
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Sketch  Pad  For  Isometric  Drawing. 


Isometric  projection  is  that  kind  of 
representation  by  lines  in  which  (in 
opposition  to  the  geometric  and  polar 
2 — Draftsman — Fifner  22  22 
projection),  it  is  possible,  with  only 
one  drawing,  to  represent  any  object 
as  a  solid  body,  even  to  one  not  skilled 
in  the  art ;  and  to  make  on  and  obtain 
from  such  drawing  on  only  one  scale, 
accurate  measurements  in  all  three 
axes  of  main  directions.  These  three 
small  axes  (lying  in  planes  perpendic- 
ular to  each  other),  of  any  isometric- 
ally  represented  object,  lie  on  the  flat 
surface  of  the  drawing  at  angles  of 
120° ;  one  of  them  vertical,  the  others 
30°  from  the  horizontal.  No  horizon- 
tal line  of  the  original  appears  hori- 
zontal on  the  drawing. 

An  isometrically  drawn  cube  has  as 
its  isometric  outline  a  regular  hexagon 
with  three  radii  120°  apart;  a  circle 
lying  on  one  of  its  faces  appears  in 
the  drawing  as  an  ellipse  with  major 
axis  1.225,  niinor  axis  0.707  times  that 
of  the  diameter  of  a  circle. 

To  aid  in  forming  these  ellipses  out- 
lines are  given  that  can  be  laid  under 


the  sheets. 

These  outlines  aid  in  rapidly  draw- 
ing perfectly  isometrically  projected 
ellipses  in  the  three  principal  perpen- 
dicularly-lying planes  of  any  object. 
In  all  of  them  the  axial  ratio  is 
1 :  3  =  1:  1.732;  that  is  consider- 
ing the  diameter  of  any  circle  as  1,000, 
the  major  and  minor  axes  of  the  cor- 
responding "isometrical"  ellipse  are 
1,225  ^^^  7^7'  Either  of  ellipses  is 
so  laid  on  the  drawing  that  one  of 
them  shall  be  tangent  to  the  rhombus 
that  represents  isometrically  the  cir- 
cumscribed about  the  circle  to  be  pro- 
jected. The  outline  is  then  pricked 
through  with  a  point  of  any  kind,  and 
the  curve  afterwards  filled  in. 

Ellipses  with  a  larger  major  axis 
may  be  drawn  by  any  number  of  ord- 
inates,  or  approximated  by  circular 
curves.  Smaller  ones  sketched  in  free 
hand. 

Pads  of  sketch  paper  are  made  in 
40  sheets  each,  in  sizes,  6  x  9,  9  x  12 
and  12  X  18.  by  The  Derry  Collard 
(7o.,  256  Broadway,  New  York. 


Compendium  Of  Drawing. 


The  American  SchfX)l  of  Corre- 
spondence are  issuing  two  volumes  on 
the  subjects  of  mechanical  drawing, 
machine  design,  sheet  metal  drafting, 
shades  and  shadows,  pen  and  ink  rend- 
ering, perspective  and  architectural 
lettering. 

The  first  two  divisions  are  not  al- 
together new  nor  made  up  in  any  or- 


iginal style  but  conTcise  and  to  the 
point,  illustrating  the  manner  of  ar- 
rangement of  the  instruction  papers 
of  this  school. 

The  chief  aim  of  this  work  is  to 
accjuaint  the  public  with  the  standard, 
scope  and  practical  value  of  these 
papers  through  an  opportunity  for 
personal  examination.    Although  pub- 
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Drawing  Table. 


R.  W.  DICKINSON. 


I  am  very  sorry  that  I  have  not  had 
time  to  scMid  you  the  sketch  of  Draw- 
ings Board  before  now  and  even  as  it 


Referring  to  the  sketch,  it  will  be 
seen  that  it  consists  of  two  side  stands 
S.  S.  which  are  stayed  sideways  by  a 


is,  I  have  only  been  able  to  find  time 
to  make  a  very  rough  sketch  (very 
rough  indeed)  but  tnist  it  will  serve 
its  purpose. 


pair  of  diagonal  stays  DS.  Pivoted 
to  fhese  are  at  A.  are  two  T.  F.  These 
are  also  shown  in  Plain  Section  P.  S.. 
fixed  to  these  are  wood  guides,  W.  G. 
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Instrument  Case. 


INSTRUMENT  CASE. 
The  usual  mathematical-instrument 
case,  which  consists  of  an  under  part 
for  receiving  the  separate  instruments 
(compass,  tracing-pencils,  and  the 
like)  and  a  cover  adapted  to  fold  there- 
on, is  usually  of  such  a  width  and 
length  that  if  a  large  number  of  such 


three  parts  and  the  separate  mathe- 
matical instruments  arranged  therein 
in  two  layers. 

A  mathematical-instrument  case  of 
this  improved  kind  is  shown  in  the  ac- 
companying drawings. 

Figure  i  is  an  elevation,  and  Fig.  2 
an  end  view  of  same. 


M^ 


instruments  are  to  be  placed  therein 
it  is  not  possible  to  carry  such  mathe- 
matical instruments  in  garment-pock- 
ets of  the  usual  size. 

Now  by  the  present  invention  a  suit- 
able case  for  receiving  a  numerous  set 
of  mathematical  instruments  is  ob- 
tained of  a  very  convenient  shape  and 
form,     the  case     being  composed    of 


In  consequence  of  the  arrangement 
hereinbefore  described  this  improved 
case  in  spite  of  its  handy  shape  and  its 
comparatively  small  dimensions  is 
adapted  for  receiving  a  ver\'  large 
number  of  separate  mathematical  in- 
struments. 

This  is  manufactured  by  Geoff 
Schoenner,  Nuremberg,  Germany. 


Engineer  Draftsman. 

Supervising  Architects  Office. 


The  U.  S.  Civil  Service  Commis- 
sioners holds  an  examination  on  Aug. 
17,  18,  19  and  20,  at  the  places  men- 
tioned on  the  enclosed  list  which  is 
with  the  application  blanks,  to  secure 
cligibles   from  which  to  make  certifi- 


cation to  fill  a  vacancy  as  Engineer 
Draftsman  in  Supervising  ArchitecM 
Office  at  $1,200  per  annum  and  othd 
vacancies  as  they  may  occur  in  ftii  ^ 
office. 
The  examination  will  consist  of  1 
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subjects  mentioned  below : 

1,  Mathematics  (pure  mathematics 
up  to  and  including  calculus,  theoreti- 
cal and  apph'ed  mechanics  with  special 
apph'cation  with  the  class  of  work  to 
be  done). 

2.  Materials  and  design  (compris- 
ing knowledge  in  steel,  iron,  fire  proof- 
ing, etc,  and  design  of  columns,  gird- 
ers, trusses,  etc.). 

5.  Drawing,  involving  ability  to 
draw  designs  neatK  to  sral»\  tracings, 
etc 

4,  Educational  trauiing  and  exper- 
ience. 


Time  alloted  for  examination,  first 
flay  5  hours,  second  d^y  7  hours,  third 
day  7  hours. 

Age  limit  20  years  and  over. 

Competitors  should  bring  with  them 
drawing  board,  not  less  than  15" 
square,  scale,  drawing  instruments, 
pencils,  etc.,  and  if  you  so  desire  slide 
rule. 

This  examination  is  open  to  all  cit- 
izens of  the  U.  S.  if  they  comply  with 
the  conditions. 

Applicants  will  apply  to  tire  U.  S. 
Civil  Service  at  Washington,  D,  C 


A  Grain  Valve  Cut  Off. 

In  past  years  there  has  never  been  opened  or  closed  as  with  other  styles. 

a  satisfactory  valve  or  cut  off  for  grain  It  can  be  set  at  any  desired  opening 

or  similar  substances.  without  further  attention  and  is  easily 

Mr.   Geo,  J.   Noth,  of  Davenport,  attached  and  detached  and  less  expen- 

lowa,  has  recently  perfected  a  valve  sivc  in  construction  than  other  valves. 


that  has  none  of  the  faults  of  the 
others  and  many  features  to  commend 
itself. 

With  it  there  is  absolutely  nn  leak- 
age,  whetlier  it  be  ground  corn  or  luit 
hard  cnal.  when  it  is  closed,  it  is 
chst'd.  Then  there  is  no  crushing, 
mashing  or  shearing  of  grain,  when 


It  Ls  I  he  result  of  many  years  in- 
vestigation and  study  to  obviate  the 
faults  and  perfect  the  existing  styles. 

As  seen  in  the  illustration,  the  valve 
rotates  clear  of  the  passage  offering  no 
resistance  to  the  flow  of  the  material 
and  the  locking  mechanism  is  clearly 
defined. 
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the  arc  I  J  witli  a  radius  D  I,  In  a 
like  manner  draw  arcs,  using"  suc- 
cessively the  points  C,  B,  A  and  D, 
the  raduis  for  each  arc  being  greater 


.4--/  .-f- 


^ 


f      -/ 


:.~\. 


r»u.  ^. 


than  the  previous  one. 

If  desired  the  spiral  may  be  com- 
menced at  the  outside,  drawing  the 
successive  arcs  with  a  shorter  radius 
than  the  previous  one. 

After  the  outline  of  scroll  is  drawn. 


Kifcf,  T. 


Kiur  8. 
it  may  he  elaborated  upon  to  suit  one  s 
own  taste.  The  method  of  getting 
centers  for  a  double  scroll  is  shown 
in  Fig.  5.  Figs  6.  7  and  8  show  var- 
ious ornamented  scrolls  wdiich  will 
serve  as  hints.  Fig.  6  is  after  Fig.  5. 
Fig.  7  is  an  application  of  the  spiral 
in  Fig.  4,  and  Fig  8  is  an  elaboration 
of  Figs.  2  and  3. 

**Self  Education.'' 


Crude  oiTs  economy  in  at  least  one 
direction  over  coal  as  a  fuel  is  demon- 
strnted  in  the  run  of  a  steamer  from 
San  Francisco  to  New  York,  in  which 
three  furnace  men  did  the  work  re- 
quiring twelve  stokers  when  coal  was 
used. 


Lettering  is  the  title  of  a  book 
by  C.  E.  Sherman,  a  complete  treatise 
on  the  subject  stated.  This  edition  of 
the  book  is  bound  in  red  cloth  covered 
board  covers,  the  body  matter  well 
printed  and  illustrated,  there  being 
several  additions  to  the  old  text.  The 
book  is  well  suited  for  schools,  in  fact 
was  originally  designed  for  that  pur- 
pose, but  would  be  a  fine  addition  to 
any  draftsman *s  table.  Postpaid  $1.00. 
The  jMidland  Publishing  Co..  Colum- 
bus, O. 


England  makes  but  a  third  of  the 
the  remainder  $1,308,00  worth  of  it 
comes  from  America  and  S21 2,000 
from  Canada, 


How  to  show  a  stud  and   nut  and 
also  a  top  view  of  the  tapped  hole. 


In  our  last  article  on  this  subject  we 
j^vc  directions  for  determining  the 
diameter .  pitch,  and  blade  area  for  any 
Ij^iven  circumstances,  and  it  is  the  ob- 
ject of  the  present  article  to  describe 
I  he  process  ot  making  the  working 
Itlrawing  of  the  propeller.     Referring  to 
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the  gradual  twist  is  readily  noted.  Fijqf. 
3  is  the  side,  or  athwartshtps  view,  and 
Fig.  4  is  the  rear,  or  tore  antl  aft  view. 
Startiiif^  now  with  the  expanded  out- 
line* this  is  nsnally  of  approximately  el- 
hptical  shape  and  of  the  proper  area  to 
"ve  the  reqnired  blade  area.  For  tow- 
oats  and  similar  work  where  a  larj^^e 
area  is  reqnired  the  onthne  may  be 
filled  ont  at  the  tip;  its  usual  width  is 
from  4-10  to  5-10  of  the -radius.  It 
should  be  borne  in  mind  that  the  ellip- 
tical form  is  not  necessary,  but  is  i 
verv  convcnitnt  starting  point.  Allow- 
ance must  he  made  for  the  huh  in  fipfiir- 
ine  the  area. 

Referring  to  F\^,  '2  the  distance  o  u. 
IS  laid  off  to  the  same  scale  as  the 
drawincf.  and  equal  to  the  pitch  in  feet 
divided  hv  (1/38.'^:  at  "a*'  the  oerpen- 
Ik'dar  '*af"  is  drawn,  and  the  distance 
af"  made  equal  to  the  len^h  of  blade, 
or  half  diameter  of  nropeller.  The 
cfinal  ^nace  *'ef."  "de/'  'Vd/'  etc.,  are 
next  laid  ofT,  and  throueh  the  center  O 
the  lines  "of,"  "oe/'  "od,"  etc..  are 
'lr?^wTi,  which  ^Wo  the  anerlos  of  the 
Idadr  r>t  e*ich  nnint.  Tt  is  also  to  he 
noted  that  the  breadths  of  the  blade  at 
al!  points  are  shown  in  their  trne  size 
iti  this  platn  so  that  thfse  breadths  will 
he  the  saine  as  those  in  the  expanded 
bl^ffe  for  corresDonding;  nojnts.  The 
di<;tances  '*ef/*  "de/'  etc..  shonid  be  laid 
off  fill  the  axis  of  the  expanded  blade 
and  horizontal  lines,  like  'Vi'*  drawn 
across  the  contour  The  breadths  in 
Finr.  t  ''oe^.**  "oi**  are  now  to  be  laid  off 
in  Fie.  2  from  the  center,  as  "oe**-"oi," 
F^ch  hre:=iflth  from  Fie^.  1  is  laid  off 
thits  in  Flfr,  2  on  the  corresrjondincf 
pitch  line,  enoneh  points  beine  taken 
to  *lefine  the  blade  ontlin*',  r^nd  new 
pitch  lines  beine  drawn  if  points  are  de- 
sired between  thrise  alreadv  drawn  :  the 
outline  is  then  drawn  in  throncfh  these 
points. 

To  obtain  the  side  elevation.  Fie.   ^. 
the  distances  "ef/'  "de/'  ^tc,.  are  laid  off 


as  before :  the  intersections  on  Fig.  2 
are  then  projected  directly  on  to  these 
lines.  The  fore-shortening  effect  of  the 
changing  angle  of  the  pitch  lines  t^ 
shown  in  the  poitited  apjjcarance  of  the 
f)lade.  The  fore  and  aft  view  Fig.  4  is 
obtained  in  a  similar  manner,  by  pro- 
jecting horizontally,  giving  the  outline 
as  shown. 

The  hub  in  this  case  is  sphericah  with 
a  conical  ca]>.  The  blade  outline  is  car- 
ried in  until  it  intersects  the  spherical 
hub.  the  distance  of  this  point  from  the 
center  being  determined  by  drawing  the 
circle  of  the  hnb  diameter  on  the  ex- 
[landerl  outhne  ami  i)rojecting  the  inter- 
section  acr«iss.  as  shown.  It  is  to  he 
noted  that  in.  both  Fig.  3  and  Fig,  4, 
one  tA^c  of  tlie  blade  appears  in  front 
of  the  hub,  while  the  other  disappears 
behind  it.  The  projections  shown  arc 
for  a  right  hand  propeller ;  if  a  left 
handed  one  were  desired,  the  line  "af* 
and  the  other  spaces  would  be  laid  off 
Ik'Iow  the  center  line,  thus  tnchning  thi- 
pitch  lines  in  the  opposite  direction- 
It  is  a  very  common  thing  to  have 
the  axis  of  the  blade  *'of/'  Fig.  3.  >lopc 
aft,  instead  of  being  perpendicular,  in 
which  case  the  line  ^*af"  in  Fig.  *2  u*ill 
slope  at  the  same  angle,  and  the  pitch 
angle  lines,  instead  of  all  intersecting 
at  O,  will  each  be  set  back  by  the 
amount  which  the  points  "c."  "d," 
are  back  from  the  vertical :  iti  rahcr 
words  these  pitch  angles  will  he  the 
same  as  already  described,  but  will  be 
set  back  the  distance  that  **c.d»e"  arc 
from  the  vertical 

The  above  description  is  for  a  blade, 
the  pitch  of  which  is  constant  throiJ?^^ 
out ;  in  case  the  pitch  varies*  as  is  ^mic^ 
the  case,  the  points  *'c,d»e'*  will  not 
be  on  the  same  vertical  but  each  wtl 
f)e  on  its  own  vertical  line  drawn  at 
distance  from  O  equal  to  pitch  divide' 
by  6/^83,  the  pitch  used  l>eing  that  al 
the  several  points  **c,d,c." 

The  projectors  described  arc  those 


the  working  surface  of  the  blade,  the 
thickness  to  give  strenglh  being  put  on 
the  back.  Tlie  section  at  several  points 
is  shown  by  the  sections  on  Fig.  1,  these 
are  nearly  sefjments  of  circles,  the  thick- 
ness of  the  blade  tapering  from  rrnit  t(^ 
tip.  It  will  be  noticed  in  Fig.  2  that  the 
center  line  of  the  surface  is  not  at  the 
center  of  the  hub;  this  is  because  of  the 
lhicknes«  of  the  blade,  which  is  put  on 
the  back,  thus  brin|fing  the  center  of  the 
body  of  the  blade  about  over  the  center 
of  the  hub. 

The  propeller  illustrated  has  three 
blades,  which  are  detachable;  this  ac- 
counts for  the  rather  large  hub.  as  it 
must  be  large  enough  to  accommodate 
the  flanges  of  the  biades*  which  are  set 


(fito  the  hub  with  a  taper,  and  secured 
with  bolts.  The  conical  cap  on  the  after 
Liul  is  put  on  to  allow  a  free  passage  of 
I  he  water  and  avoid  eddies.  When  the 
propeller  is  cast  solid,  the  hub  can,  of 
course,  be  made  much  smaller,  it  being 
only  necessary  to  have  sufficient  metal 
to  jjive  strength  around  the  shaft. 

The  various  details  of  varying  pitch, 
shape  of  blade,  and  design  of  hub,  can 
only  be  dealt  with  generally  in  an  article 
of  limited  length,  as  they  are  to  a  great 
extent  governed  by  the  experic  nee  and 
preferences  of  the  indivirlual  draftsman 
or  engineer  For  a  more  detailed  dis- 
ctission  of  these  matters  the  reader  is 
referred  tc^  the  various  books  and  pub- 
lications on  this  subject. 
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I  Charles    Kuderer.   chief   engineer    of 

I  the  mechanical  department  at  the  Mon- 
^^Ongahela  Manufacturing  company's 
^^lant.  has  made  the  following  tests  on 
'  his  patent  force  or  exhaust  steel  mine 
ventilator : 

DIAMETER  6*—0'*  WIDTH  »*-<►" 

Hfrvoluttons   por   minute,-.*..., 300 

Volume  cubic  ft,   per  minute.*,,...,  Sfi.lflO 

Frcsiure  Jnches»  W,  G ,...,.     8-10 

TentllaUng  pressure  Ibfl.  per  sq.  ft.     3,12 

Work  ft,.  Ib«,  tn  air,.,. 175,230 

H^rse  power  In  air  -.,.,....,,.... 5-31 

Volume  ru.  ft,  free  tUr  per  minute      .,. 

The  ventilator  tested  has  two  inlets  3 
feel  tl  inches  in  diameter.  The  test 
showed  TH  per  cent,  efficiency  at  300 
revolutions  per  minute.  This  is  more 
than  was  expected  and  is  entirely  satis- 
factory to  the  company. 

This    ventilator    is    the    invention    of 
harles  Kuderer,  and  the  ^lonongahela 
anufacturing  company  have   the   ex- 
elusive  ri|^his  to  manufacture  them. 

The  company  expects  to  have  lari^e 
of  their  hii^h  efficiency  in  handlinis:  large 
«iales  of  the  new  ventilators  on  account 
vtdumes  of  air.  They  are  built  of  cast 
metal  sections  inclosed  with  steel  plates* 
ng  a   light   and   thor- 
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oughly    substantial    air-tight    structure 
and  is  also  fire  proof. 

The  ventilators  will  be  made  on  the 
duplicate,  interchangeable  part  system 
and  in  sizes  from  four  to  twenty-five 
feet  in  diameter.  They  are  known  as  the 
Centrifugal,  such  as  take  air  in  the  cen- 
ter iir  inlets  passing  through  the  wheel 
antl  discharging  from  the  ends  of  the 
blades.  Mr.  Kuderer  has  the  assurance 
of  Thomas  M,  Evans,  treasurer  of  the 
company,  that  if  the  sales  warrant,  the 
size  of  the  plant  here  will  he  increased. 
These  fans  if  properly  cared  for  will 
last  at  least  twenty  years. 

The  inventor.  Charles  Kuderer,  is  a 
native  of  Elizabeth,  New  Jersey,  and 
has  been  here  for  more  than  two  years^. 
Tie  received  his  edttcation  at  the  Inter- 
national Correspondent  School  at 
Scranton.  and  has  worked  as  draftsman 
in  some  of  the  best  engine  and  machine 
works  in   New   York  and   New  Jersey, 

Mr.  Kutlerer  has  other  patents  on 
ventilators  pending  at  the  present  time, 
which  when  patented  will  be  valuable 
additions  to  mine  equipmeius. 


I 
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The  Four-cycle  Engine. 


Hy   xMr-    R. 

Tfic  four  ocit'  \y\w  ni  internal  coni- 
linstinn  enpfino  ^liffcrs  fn»m  the  two- 
cycle  ill  the  fact  that  it  requires  four 
successive  strokes  tn  complete  a  sing^le 
series  of  operations,  while  the  latter  re- 
quires hut  two  strokes  to  complete  the 
same  round  of  events.  In  each  case 
the  same  order  of  events  is  ohserved. 
First,  taking^  in  of  the  charge  of  in- 
flammable ijas ;  second,  compression  of 
this  charge;  third,  explosion  and  snl^- 
seqnent  expansion:  and  fourth,  exhaust- 
ing of  the  burnt  gases. 

Let  us  follow  out  the  action  of  the 
four-cycle  engine  by  means  of  sectional 
illustrations  and  indicator  diagrams, 
both  of  which  will  make  clear  the  se- 
qucTTce  of  the  various  events  as  nothing 
else  might  do.  In  Fig.  1  is  shown  a 
sectional  view  of  the  cylinder,  with  the 
piston  at  the  head  Ln^n]  of  its  stroke, 
ready  to  fill  the  cylinder  with  its  ex- 
plosive charge.  With  the  starting  of 
the  piston  toward  the  right,  on  its  first 
forward  stnVke.  the  fuel  inlet  valve 
opens,  and  permits  the  combustible  gas 
to  eruer  the  cylinrler.  If  this  gas  flowed 
into  the  cylinder  fast  enough  to  follow^ 
up  the  advancing  piston  and  fill  the 
space  made  by  its  advance,  the  indi- 
cator pencil  would  trace  a  straight  line 
as  the  indication  of  the  suction  stroke. 
But  owing  to  the  fact  that  the  piston 
moves  slowly  at  the  beginning  of  its 
stroke,  increasing  in  velocity  until  the 
middle  of  the  stroke  is  reached,  and 
then  again  decreasing  in  velocity  towarri 
the  opposite  end  of  the  stroke,  the  pres- 
sure in  the  cylinder  varies  somewhat, 
and  frequently  there  is  a  partial  vacuum 
in  the  cylinder  during  the  suction  stroke. 
This  is  greatest  at  the  moment  when  the 
piston  is  moving  most  rapidly,  or  near 
the  middle  of  the  stroke,  and  hence  the 
suction  line  becomes  a  curved  line  bca'* 
lying  slightly  below  the  line  of  atmos- 
pheric pressure. 


T,  St  rob  m. 

Having  reached  the  <juter  fieail  ceiUre 
position,  the  pistmt  now  returns,  on  its 
first  backwanl  stroke.  Simultaneously 
with  its  reverse  in  rlirection  of  move- 
ment, the  fuel  valve  closes.  The  com- 
bustilde  charge  is  thus  encased  in  a 
closctl  chamber  whose  vohtme  is  being 
rapidly  decreased  by  the  return  of  the 
piston.  The  result  of  this  compression 
is  to  increase  the  pressure  of  the  gases, 
anti  this  rise  of  pressure  is  manifestetl 
on  the  indicator  diagram  by  the  line 
**ae''  in  Fig,  '2,  rising  gradually  from  the 
beginning  of  the  return  stroke.  Thus, 
when  the  crank  has  completed  its  first 
revolution,  the  jjiston  is  in  its  first  posi- 
tion, as  shown  in  Fig.  U  but  the  com- 
pression chamber  contains  a  volume  of 
gas  at  high  pressure. 
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At  this  position  of  the  piston,  the 
charge  is  ignited.  The  result  of  the 
combustion  is  the  generation  of  a  large 
amount  of  heat,  which  being  absorbeil 
liy  the  burning  gases,  increases  their 
pressure,  and  this  rise  of  pressure  is 
indicated  by  the  vertical  line  **ef"  on 
the  diagram,  Fig.  2. 

The  piston  now^  starts  on  its  second 
forward  stroke,  being  itnpelled   by  the 


pressure  of  the  gases,  Fhis  inovciuciit 
increases  the  volume  of  ihe  gases,  and 
hence  their  pressure  falls,  as  indicated 
by  ihe  line  "fg/'  Fig,  H,  until  the  entl  of 
the  stroke  is  reached.  This  is  called  ihe 
expansion  stroke  or  working  str»ikt\ 
since  it  is  the  stroke  during  which  ihe 
engine  is  doing  work  received  from  the 
Ileal  energy  ol  the  fuel-  The  corres- 
ponding diagram  line  is  called  the  ex- 
|>ansion  line, 

L'pon  reaching  the  end  of  iis  second 
forward  stroke,  the  piston  has  moved 
as  far  to  the  right  as  it  can  go,  rtud 
the  greatest  possible  expansinn  til  the 
gases  has  been  nlilized.  Hence,  at  this 
Juncture  the  exhaust  valve  opens,  and 
the  burned  products  are  allowed  to  es- 
cape  from  the  cylinder.  The  drop  id' 
pressure  at  the  end  of  the  stroke  is 
represented  on  the  diagram  by  thf 
short  vertical  line  ''ga/*  Fig.  4. 


There  remains  now  Inu  out*  niorr 
aperation  to  complete  the  cycle  ant  I 
return  all  parts  to  the  same  contlition 
as  at  the  beginning  of  the  first  h>rvvard 
<*lrokc.  This  last  operation  is  the  sec- 
ond rcturti  stroke  of  the  piston,  by 
which  the  gases  are  expelled  from  the 


cylinder,  as  shown  by  the  line  "adb,'' 
\*\g,  4,  The  conclusion  of  this  second 
backward  stroke  Ijrings  the  piston  to 
the  head  end  of  the  cylinder,  as  in  Fig, 
1.  The  exhaust  valve  closes,  and  the 
inlet  valve  opens,  and  the  engine  is  in 
condition  to  repeat  the  cycle  just  men- 
tion cfb 

in  the  actual  engine,  however,  there 
are  a  number  of  modifying  conditions 
which  prevent  the  attatmnent  c>l  the 
form  of  indicatfjr  diagram  such  as  that 
shown  in  Fig.  4.  A  representative  card 
from  a  four-cycle  engine  is  shown  in 
Fig.  Tj.  The  line  "ab*'  represents  the  line 
of  atmospheric  pressure.  (  )n  the  suc- 
tion stroke,  the  pressure  in  the  cylinder 
falls  somewhat  below  that  ul"  the  atmos- 
phere, anfl  consetjuentl)  the  suction 
line  "bca"  falls  bek)vv  the  atmospheric 
line.  On  the  return  stroke,  the  com- 
]>ression  line  "ae"  is  formed.  It  will  lie 
noticed  that  the  point  ''e"  does  not  lie  at 
the  tfiu\  of  the  diagram,  but  rather  at 
a  point  just  before  the  end  of  the  stroke 
is  reached.  Explosion  begins  at  this 
]K>int,  as  evidenced  l>}  the  rapid  rise  in 
the  curve  fnnn  "e/*  In  other  words, 
ignition  takes  place  before  the  piston 
reaches  the  end  of  its  stroke.  This  is 
i>ne  marked  difference  between  the 
actual  and  the  theoretical  diagram.  It 
will  be  seen  that  in  the  card  on  Fig. 
L  the  ignition  takes  place  exactly  at 
the  end  of  the  stroke  giving  a  vertical 
exjdosion  line.  It  is  not  practicalde  to 
have  the  ignition  occur  when  the  engine 
is  on  dead  centre  because  it  retpiires  a 
certain  short  interval  for  combustion 
to  be  completed.  Hence  to  realize  the 
maxinnnn  explosion  pressure  at  the  be- 
ginning of  the  second  forward  stroke, 
ignition  is  made  to  occur  slight Iv  in 
advance  of  the  dead  centre  position. 
The  expansion  h'ne  is  *Tg,"  release  oc- 
curring at  the  point  *'g/*  instead  of  at 
the  end  of  the  stroke,  as  in  Fig.  4,  this 
beitig  another  particular  in  which  the 
actnal  and  the  theoretical  cards   differ, 


since  the  fall  of  pressure  cannot  occur 
instantaneously  upon  opening  the  ex- 
haust port.  The  expulsion  of  the  waste 
gases  takes  place  along  the  line  "adb," 
which  rises  slightly  above  '*ab''  owing  to 
the  resistance  to  the  passage  of  the 
gases  through  the  port. 

There  is  much  rivalry  between  the 
builders  of  two-cycle  engines  and  the 
builders  of  four-cycle  engines,  and  since 
each  type  has  given  satisfaction  in 
operatfon,  each  has  its  hosts  of  parti- 
sans. It  may  not  be  amiss,  therefore, 
to  compare  the  two  with  a  view  to 
observing  their  relative  merits. 

In  the  first  place,  the  two-cycle  engine 
has  an  impulse  every  revolution,  whilt 
the  four-cycle  cannot  have  more  than 
one  power  stroke  in  each  two  revolu- 
tions. As  a  result,  the  former  svould 
give  a  much  more  uniform  turning 
effort  than  the  latter,  if  each  had  the 
same  w*eight  of  flywheel  But,  the  func- 
tion of  the  flywheel  is  to  equalize  the 
turning  effort.  By  it,  energy  is  stored 
up  when  the  effort  of  the  engine  is 
much  greater  than  the  resistance,  and 
again  given  out  during  such  |)DUtons 
of  the  stroke  as  the  resistance  is  greater 
than  the  crank  effort.  Hence,  by  in 
creasing  the  weight  of  the  flywheel  in 
the  four-cycle  type,  it  can  be  made  to 
run  as  uniformly  as  the  two-cycle  en- 
gine. But  the  heavier  flywheel  makes 
the  four-cycle  engine  much  exceed  in 
weight  the  two-cycle  engine  of  etpial 
power. 


PIG.   ft. 

On  account  of  the  greater  frequency 
of  recurring  of  power  strokes,  the  tw^o- 
cycle  engine  is  lighter,  per  unit  of  power 
developed,  than  the  four-cycle  engine. 
This  makes  it  of  value  as  the  motive 


power  for  light  vehicles,  such  as  mot< 
bicycles  and  tricycles,  dud  especially 
valuable  for  airship  propulsion.  It  Is 
also  a  high-speed  engine,  being  capable 
of  making  "^500  revolutions  per  minute, 
and  being  so,  the  force  exerted  upon  the 
piston  need  not  be  as  great  as  in  a 
four-cycle  engine  of  equal  power.  In 
other  words,  the  parts  of  the  twu-cycle 
engine  may  be  made  much  lighter  than 
those  of  the  four-cycle  developing  the 
same  power. 

But  the  four-cycle  engine  is  by  far  the 
most  widely  used  in  automobile  con- 
struction at  the  present  time,  and  hence 
we  may  expect  to  find  that  it  posse&scs 
advantages  over  the  two-cycle  engine 
which  especially  flt  it  for  automobile 
work.  Inasmuch  as.  the  explosions 
occur  every  other  revolution,  thcic  i*  a 
short  period  in  which  the  cylinder  walls 
may  cool  down  from  the  temperature 
to  which  the  combustion  has  raised 
them.  In  the  two-cycle  engine  the  ex- 
plosions follow  each  so  closely  that  the 
cylinder  becomes  extremely  hot,  and 
this  frequently  leads  to  trouble,  tut  if 
any  portion  of  the  cyhnder  w^alls  or 
[jislun  shuuld  become  hoi  enough  to 
fire  the  incoming  charge,  premature 
ignition  would  result,  with  consequent 
loss  of  power.  With  the  two-cycle  mo- 
tor, the  charge  is  compressed  in  the 
crank  case  before  admission  to  the 
cylinder,  and  the  governing  is  etrccted 
by  throttling  the  exhaust.  In  case  the 
engine  is  running  under  variable  load, 
and  the  inlet  port  should  open  before 
I  he  combustion  is  completed  in  the 
cylinder,  the  result  is  that  the  flame  wnll 
run  back  and  ignite  the  mixture  in  the 
crank  chamber,  and  unless  this  mixture 
is  promptly  renewed  the  engine  may 
slow  up  or  stop  altogether.  The  two- 
cycle  engine  has  been  particularly  suc- 
cessful in  driving  launches  simply  be- 
cause of  the  uniformity  of  the  resistance. 

The  increased  weight  of  flywheel  of  a 
four-cycle  engine  need  not  necessanly 
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Some  questions  came  up  nol:  long^  Rgo 
on  the  subject  of  shafting. 

1st.  Could  a  buyer  get  shafting  with 
iHameters  in  sixteenths,  that  is,  1  tT-lB, 
I  5- Hi,  or  2  7-lU,  etc.»  or  would  he  have 
to  order  a  1-lG  larger. 

2nd.  What  were  the  standard 
lengths  ? 

3rd.  Atlvaiitages  or  disadvantages  of 
turned,  cold  rolled  and  cold  drawn. 

Answers  came  from  the  following, 
wluch  may  be  of  interest  to  our  readers. 

(From  Pittsburg  Steel  Shafting  Co.) 

Turned  shafting  is  superior  to  shaft- 
ing produced  l)y  either  the  cold  rolled 
or  cold  drawn  processes  for  the  reason 
that  by  this  process  the  surface  of  the 
metal  is  not  laminated,  and  the  bar  's 
not  subject  to  internal  strains  that  cause 
crystalizatiun  and  liability  lu  fracture. 

Cold  rolling  or  cold  drawing,  especial- 
ly where  work  is  done  too  rapi<lly.  will 
often  so  distort  the  structure  of  the 
steel  that  a  bar  will  often  break  in  pieces 
like  glass  when  dropped  on  the  tluor. 
This  will  seem  strange  to  those  wh<» 
have  not  actually  seen  such  a  thing. 
Such  distortion  of  the  metal  is  not  pos- 
sible in  a  turned  shaft  In  a  cold  rolled 
or  cold  drawn  shaft  there  always  exists 
an  uiternal  strain.  This  is  proven  by 
the  fact  that  if  a  cold  drawn  or  cold 
rolled  shaft  is  keyseated  on  the  surface, 
cut  through  for  any  purpose,  the  bar 
will  spring  out  straight  and  will  twist 
on  its  axis.  This  bar  must  be  straight- 
ened again  before  it  can  be  used.  This 
twisting  and  bending  after  keyseating 
will  not  occur  in  a  turned  shaft,  as  there 
is  no  internal  strain  existing  therein. 
By  the  old  method  of  turning  shafting 
in  a  lathe,  with  the  bar  revolving  f>e- 
tween  centres,  it  was  almost  impossible 
to  get  the  shaft  perfectly  round  or  paral- 
lel, owing  to  the  wear  and  tear  of  tools, 
etc.,  and  even  hy  the  use  of  a  file  it  was 


not  possible  to  make  it  perfectly  true. 

With  our  patent  machines,  however, 
it  is  possible  to  turn  a  perfectly  round 
and  parallel  shaft  to  any  diameter  de- 
sired. After  being  turned  our  shafts  are 
passed  through  smoothing  and  polish- 
ing rolls,  which  gives  them  a  very  high 
fniish.  After  being  cut  to  required 
lengtlis  and  carefully  inspected  for  laps, 
seams,  slivers  and  such  defects  in  the 
surface  of  the  steel,  the  shafts  are  put 
on  testing  rolls,  on  which  they  revolve; 
thus  it  is  easily  possible  to  del  ermine 
whether  or  not  the  shafts  are  straight. 

The  shafts  are  carefully  straight  en  eti 
until  thty  revolve  perfectly  true  on  the 
rolls,  when  they  are  ready  for  shipment. 

We  therefore  claim  for  shafting  of 
our  manufacture  the  following  advan- 
tages : 

1st.  There  arc  no  existing  internal 
strains,  due  to  the  process  of  manufac- 
turing. This  is  especially  desirable 
where  strength  is  required,  as  it  is  fre- 
quently the  means  of  preventing  serious 
accidents,  loss  of  time,  money  and  life. 

•^nd,  h  has  such  a  smooth  and  highly 
pohsheil  surface  as  to  be  attractive  in 
appearance  and  especially  atlapted  \ot 
use  as  piston  rods. 

3rd,  lieing  carefully  true  tn  size, 
couplings,  pulleys,  etc.,  can  be  more 
satisfactorily  and  easily  fitted  to  the 
shafts. 

4th,  Being  perfectly  round  ami 
straight  it  can  be  run  at  a  very  high 
speed  without  vibration  or  heating  of 
journals. 

(  From  the  Jeffrey  Manufacturing  I  o  . 
Columbus,  O,;) 

"Replying  to  your  favor  of  the  3iKh, 
ult.,  will  state  that  our  information  con- 
cerning cold  rolled  shafting  only  apphe!« 
to  those  sizes  and  uses  which  appertain 
to  our  business.  We,  of  course,  nse 
large  quantities  of  cold  rolled  shaftinjj. 
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ing  in  %\ze  from  15*l<i  of  an  inch  to 
4  15-1 H  inch.  If  a  firm  were  to  order 
colfl  rolled  shifting  2  l-^-in.  in  diameter, 
it  would  receive  exactly  that  size,  and 
not  2  7-lti-in.  Both  sizes  are  made,  but 
in  common  practice  it  has  come  to  be 

1  he  rule  that  the  variations  of  sixteenths 
of  an  inch  have  been  accepted  as  stand- 
ard. However,  it  is  still  possible  to  get 
shafting  2  1-4  and  2  1-2  or  2  3-4  of  an 
ificht  but  these  diameters  are  not  used 
extensively. 

'*We  still  find  some  people,  more  par- 
ticularly in  the  South  and  in  the  New 
England  States  who    order    2   1-2-in., 

2  1-4-in.  or  2  t^-4*in.  shafting.  We  pre- 
sume that  this  is  because  thev  are  re- 
pairing old  machinery  which  w^as  put  in 
years  ago  when  these  sizes  were  more 
commonly  ttsed> 

"In  one  line  nf  work  we  still  use  the 
?  1-2  and  3-in.  shafts,  viz.:  in  spiral 
conveyers.  There  is  considerable  of 
tfiis  size  trsed  for  bearings  in  spiral  con- 
%'eyers  on  account  of  the  fact  that  the 
conveyer  is  mounted  on  pipe  of  such  in- 
terior dimensions  that  these  sizes  are 
liest  adapted  to  the  use. 

As  to  the  lengths  w^hich  are  carried 
in  stock  by  dealers,  we  6nd,  generally. 


that  dealers  have  lengths  of  6,  S,  10,  IS, 
14,  Ki,  IH  and  20  feet;  they  are  not  apt 
to  carry  anything  above  20  feet,  al- 
though we  have  found  some  dealers  who 
do  carry  some  pieces  of  29  and  24  feet 
lengths:  but  ordinarily  it  is  necessary  to 
have  the  mills  get  out  these  longer 
lengths  especially  for  the  work." 

(From  Jones  &  LaiTghlins,  Pitts- 
burg:) 

"We  have  your  favor  of  the  t30th, 
ultimo,  asking  for  information  in  re- 
gard to  cold  rolled  and  other  styles  of 
sliafting,  and  stating  that  the  question 
has  come  up  whether  in  ordering  shaft- 
ing 2  1-2-in.,  it  would  be  2  1-2'in.  or 
2  MH-in. 

"We  would  say  in  reply,  that,  in  our 
practice,  we  always  send  the  size  of 
shafting  that  the  customer  asks  for.  In 
other  words,  if  they  specify  2  1-2-in. 
shafting  they  get  2  i-2-in,,  not  2  7-16-in. 

'*ln  regard  to  the  lengths  that  we  car-j 
ry  in  stock,  would  say  that  we  usually* 
have  on  hand  lengths  running  from  12 
feet  up  to  24  feet.  Standard  lengths, 
as  a  rule,  are  Ifi  to  20  feet.  All  the 
shafting  that  we  manufacture  is  cold 
rolled,  the  process  of  manufacture  of 
which  puts  a  polish  on  same." 


Determining  The  Weight  of  Castings, 

By  C.  M.  Schwerin. 


The  instrument  known  as  the  Polar 
Planimeter  was  invented  by  Professor 
Andler  in  lfi56,  and  is  used  to  determine 


FIG,    t 

areas  of  irregular  flat  surfaces.  As 
shown  in  Fig,  1,  it  consists  essentially  of 
three  parts,  the  carriage  revolving  on 
mcaiuring  wheel  D,  the  pole  arm,  to 


which  is  affixed  the  pole  E,  and  the  trac- 
ing arm,  which  carries  the  tracing  point 
V.  M  is  a  screw  adjustment  for  ac- 
curately setting  the  carriage  which 
slides  along  the  tracer  arm.  G  is  a 
recording  dial,  connected  by  the  worm 
on  the  carriage  with  the  measuring 
wheel  D,  which  records  the  number  of 
complete  revolutions  made  by  the  wheel 
The  area  of  any  plane  figure,  no  mat- 
ter how  irregular  in  outline,  may  be  ob- 
tained by  pressing  the  point  of  pole  E 
into  the  paper  and  then  tracing  the  out- 
line of  the  figure  with  the  tracer  point 
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]\  The  complete  nut  line  mnst  he  i^^tmc 
anuind^  aiitl  the  traciT  innst  retttrn  tti 
the  point  from  which  it  starteth  Tht- 
wheel  D  will  shgw  the  area. 

The  iiistrnnietit  can  he  sot  sn  ai^  to 
read  in  square  inches,  square  milli- 
meters or  fractiuTis  of  any  unit.  All 
area  instruments  are  made  in  various 
sizes,  hut  the  one  with  the  T^-in,  radius 
is  the  one  most  convenient  for  ordinarv 
use. 

The  above  instruuK-nt  has  been  satis- 
factorily used  for  idilaining  areas  from 
maps  drawn  to  scale  and  ft>r  ulitainini^ 
area  of  indicator  diagrams  in  making 
enj^ine  testis. 

A  particular  use  to  which  the  foundry- 
men  may  put  it,  is  to  ol)tain  the  weight 
of  a  casting  from  the  drawing  of  the 
pattern  or  «>t  the  castiufj  itself,  when  the 
casting  cannot  he  divided  into  regular 
treomctric  figures. 

The  ftdlowin^  is  an  example  of  the 
calculation   for  two  car  wheel  patterns. 


so  I 


A  carwlieel  pattern  presents  ahnost  as 
ctmiplex  a  proldeni  as  it  \vi>uld  he  pos- 
sil)le  to  have,  so  tliat  the  general  idea 
here  brought  out  could  be  modified  to 
meet  any  class  of  w*irk. 

The  rjbject  of  this  .graphic  method  ts 
tr>  estimate  the  weight  of  the  castini:^, 
which  is  to  be  made  from  a  L^iven  pat- 
tern, when  the  cross-section  is  not  a 
muform  geometrical  fig^ure.  Such  an 
estimate  is  a  very  important  g^uide  to 
the  fouuilrytnan,  who  would  otherwise 
fjuess  at  the  probalde  weiijht  of  a  cast- 
ing of  new  design,  and*  in  trying  to  he 
on  the  safe  side,  would  proljably  melt 
an  unnecessary  amount  of  irrni.  It  is 
also  an  aid  t^  the  designer  of  a  new 
car-uhcel  pattern,  uhn  tnust  otherwise 


from  geticral  experience  detemiine  th 
proijable  weight,  have  test  wheels  made, 
and  correct  the  pattern  afterwards 
as  to  obtain  the  weight  prescribed. 

For  the  method  here  described,  an] 
accurate  drawing  of  the  pattern  ts 
employed.  This  gives  a  closer  result 
than  a  drawing  of  a  wheel  itself,  for 
the  following  reasons: 

1st.  Calculations  based  upon  the  ac- 
tual dimensions  of  I  he  wheel  involve  thej 
erronecms  assmnption  that  the  specific 
gravity  of  the  casting  is  uniform 
throughout :  an«l  upon  that  basis  the  cal- 
culated weight  would  be  wrong  because 
the  amount  of  metal  poured  has  shnnil< 
in  the  inunld,  aciiuiring  the  highe>t 
density  iu  the  outside  chilled  porti<m. 
and  grnwing  less  ilense  through  the 
niMttled  to  the  gray  portions. 

2ju\.  Calculations  based  upon  the  di- 
mensions of  the  pattern  or  ''chiller"'  as- 
sutne  that  the  cooled  metal  \rill  wA 
have  shrunk  but  will  have  the  volume  of 
the  pattern  and  a  uniform  density. 

These  assumi)tions,  though  errone- 
ous, counterbalatice  each  other.  For 
instance,  the  pattern  and  the  chiller, 
which  will  give  a  wheel  of  3Il-in.  dianic- 
ter  when  cold,  are  respectively  3^.5-in. 
in  diameter.  This  shows  a  shrinkage  ot 
wheel  iron  of  abtrnt  3-1t>-in.  per  fC 

Ordinary  gray  iron  is  assumed  t«» 
shrink  1-8-in.  Wheels  cast  in  33.5-in. 
chillers  do  not  always  have  the  simc 
diameter.  They  may  vary  1-8-in.  either 
way  by  reason  of  difTerences  in  comt>n- 
sttion,  ]»ouring  temperature,  duration  of 
pouring,  and  also  probably  slight  varia- 
tions in  cooling.  Pan  the  average  ilfa- 
meter  is  33-in.:  and  it  is  found  that  a 
calctdation  based  ui>on  the  .13,5  pattern, 
and  tlie  assumed  uniform  density  of  tK^<i 
lb,  per  cub.  in,  of  molten  wheel  iron,  a? 
it  fills  the  mould,  gives  correct  wei.uhls 
of  the  wheels,  even  though  the  latter 
vary  in  she.  as  before  e\-plaincih 

For  a  casting  of  uniform  specific 
gravity  either  the  drawing  of  the  cast- 
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iiig,  or  that  of  the  pattern,  could  be 
used.  If  the  latter,  then  a  percentage 
far  shrinkage  must  be  snbtracicd. 

Fi^,  2  shows,  in  redncetl  size,  half  the 
cross  section  of  tlie  pattern  r>r  :ni  ..nli 
nary  cast-iron  car  vvlieel. 

From   llir   fnll'sizerl  draunii^.  divulcd 


T\\t  following  calcuhtion  for  two  wheels  i^ 
given  a£  an  example : 

The  calculanon  tor  iX3  1416  X  R  X  A  X  w 
was  as  folk»wst 


No.  J.    1      No.?. 

Mnm  of  E.  P.  C,  D ,  52.3H  sij.  iq.».17  iq.  in. 

Ar«A^L.  U.  N„....^ 12,42 6Q,  la.'  BiaOtq  In, 

N«tftr«a  (A)........ 3^.96  sq  Jo,  43,57  sq.  In. 

R..  . .,  ,.,. e.3S  iu.         9.25  in. 

Chi  bit  couiefuU  of  pttltera 2383.0  cu.  in'  2&$1  r.ub.in. 

Wciiirht  (cab.  coot,  n  0,26  fln.ftSlb*.    1   658  lbs, 

Tne  requisite  addition  for  weight  of  brack 
cts  is  approximatdy  calculated  as  follows: 


Ar««G.  P>  H „„.,»^  ,.,,.,.    ,. 

A*«  1«oirtb  m«a<Jur<Ki  oocurvs 
VotufDQ  of  one  brarliet..., 

Wiuffbt  JTol,  >  0  2tJi.      _ 

Weight  of  M  bftfcknta,.,....., 
WffiiebT  of  i%  brackt»ta 


So.  1.  No.  2. 

r^cq.io.  I  2,90  «<).  in. 

l-r<it*iaD. ,  M5«q.  In. 
10.^  in.  10.25  Id, 

',]1,«<;ab.  m.  Il.^cub.  In. 


l^.lh  lb*. 


♦5  9lb», 


Note.  The  «(vlb  f»»iccl«  ba*o  »5,  and  the  7i«0b, 
trb«elft  V'<  bmckottf. 

The  weights  of  ihc  letters  was  obtained  by 
weighing  Ihc  same  letters  cast  in  lead,  and 
taking  seven -tenths  of  the  re&ult  as  correct  for 
iron.    This  gave,  for  each  wheel,  1.3  lbs 

The  amount  to  be  subtracied  for  the  metal 
displaced  by  the  corc-Jcgs  sVas  calculated  as 
follows : 


Thi<itneM  (s  y  I  of  boU*tm  p^\ 
Approft.  »»,  difctn,  of  core  fegt 
Ar««  of  Haao  of  e<)uiv   cylinde 
Volume  of  eaniv.  cyUodwr  ... 
W«tirtil  U  0.  2fti  forone  core  le«r 


I        NO,  I,    ]      Wo,  f. 

aaer]    M  9C\.  ln^|S,vtq.  In. 


4  eb.  ip.  6,'»  cub,  in, 
)  lb.        Ii.7  Ibfi. 


The    final    net    weight    for   each    wheel    was 
dciermined  as  follows: 

No,  l^ .  .61 1.95  -}-  J9.78  -f  1.3  —  3    =  649 93  *t>« 
Ne»   t     .658      +45.9'f  12—5,1  —706.00  lbs. 


hv  the  line  A  B,  as  shown  in  the  figure , 
the  areas  A,  B,  C,  Xh  mu\  E,  1%  B,  A, 
arc  taken  with  the  i)laninieter,  and  the 
areas  L,  M.  N,  similarlv  detcnninerl. 
are  subtracted  from  I  heir  snm.  The  re- 
tnaindt-r  is  the  an-a  of  the  haU-section  at 
rtte  pattern,  exclusive  of  the  brackets. 
Let  this  area  lin  sq.  in,)  he  called  A. 
The  reason  for  divithng  the  drawing  by 


the  line  A  B,  is  because  the  planimeter 
was  not  large  enough  lo  measure  ihc 
whole  area. 

A  blue  print  is  then  made,  jiasted  on 
canll)uart1,  cut  out  along  the  hues  i>,  E, 
I'.  C,  [>,  and  L,  M,  X,  L,  aiul  then 
iKilanceii  on  a  pinpuint,  to  determine 
the  center  of  gravity  of  the  irregular 
figure.  This  point  (O  in  Fig.  2)  is  lo- 
cated on  the  trachig,  and  its  distance 
from  the  center  line  of  the  wheel-axis, 
k.  \\  Is  measured. 

Let  this  distance  fin  inches)  be  K. 

If  w--i>/^i>  lbs.  be  taken  as  the  weight 
of  the  metal  pt-r  cub.  in,,  and  W  as  the 
weight  uf  the  wheel,  then  \V' ='ixn  J  I  M» 
xKxRxW+wcight  of  brackets  aiul  let- 
ters, minus  weight  of  metal  displaced  by 
the  core-legs  of  ihe  pan-cnre.  The  ct in- 
stant .T1  lli\  is  the  ratio  uf  tlie  fliameter 
tif  a  circle  to  its  circumference. 

The  calculation  for  Xo,  1  was  made 
from  the  p>altern-drawing  for  a  i»"iO-!b, 
w  heel ;  that  frcun  Xo.  2  from  the  pat- 
tern-drawing  for  a  TOO  lb.  wheel.  The 
cleaned  wheels  made  frcnn  these  pat- 
terns an-  averaging  <i5r),  and  from  TOO 
to  Tun  ll>.s.  respectively. 

Since  a  variation  of  2  per  ccnl  above 
or  below  the  regular  weight  can  be 
easily  caused  by  variable  molding  iti  the 
making  of  a  car  wheel,  it  will  be  seen 
Ihat  the  foregoing  method  of  calcula- 
tion gives  reliable  results.  For  casting 
of  soft  iron  and  of  more  regular  shape 
than  the  car  wheels  results  could  be 
un>re  easily  obtained. 

The  planimeter  is  an  exam[)le  of  an 
essentially  practical  instrument  based  up- 
on principles  of  the  higher  uKit hematics, 
and.  while  the  operation  of  the  instru- 
ment is  remarkably  simide.  it  requires 
the  reasoTiing  of  the  calculus  to  demon- 
strate the  mathematical  pronf  of  its 
good  work. 

*'The  Foundry." 


Electrical. 


An  Example^f  Transformer  Design 

By  John  Howatt- 


In  the  last  article,  the  general  outline 
of  the  method  employed  in  designing  a 
transformer  was  given.  In  this  article 
the  design  will  be  taken  up  in  a  more 
specific  way,  by  means  of  an  example 
uf  the  actual  calculations  necessary. 

In  this  example,  let  the  fuHuwing  cun 
ditiuns  be  assumed:  The  transiurmer 
to  be  for  a  lighting  load,  1,000  watts 
capacity,  GO  cycles,  secondary  voltage 
Ho  or  230,  primary  voltage  1,150  ,,r 
2,300.  Let  a  regulation  of  3  per  cent. 
be  assumed  and  an  efficiency  of  94  per 
cent.  This  latter  would  be  a  low  value 
for  any  large  transformer,  but  it  is  as 
high  as  could  be  expected  in  a  1,000 
watt  transformer.  As  a  further  assump- 
tion, let  the  transformer  be  of  the  shell 
type,  oil  insulating  an<l  self-cooling. 
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primary  and  two  in  the  secondary,  ar- 
ranged to  allow^  either  to  be  connected 
In  series  or  multiple  for  the  different 
circuits  on  which  the  transformer  is  tu  ] 
be  used. 

Calling  T  the  total  number  of  primary! 
turns,  we  have  from  the  previous  article 'j 
Ex  lo'^ 
4.44XXX* 
w  1  ]  e re  H  ^=^  pri  m  a  r >•  vol  t a ge  —  2  30^  • 
N  —  frequency=:6o 
*  — total  magnetic  flux- 
Tables  have  been  prepared »  giving  tht 
flifferent  values  of  the  flux  Q,  as  fouu'l 
in  actual  practice,  the  value  dependiuL: 
on  the  size  of  the  transformer  and  the 
frequency  at  which  it  is    to    be    used. 
Krom  these  tables,  the  total  flux  for  a 
I  jnm  -  watt     Hi)  -  cycle     transformer    is 


7^/^ 


The  first  thing  to  be  determined  is 
tin-  turns  of  wire  in  the  primary  and  the 
sec<mdary  coils,  and  the  total  magnetic 
flus.  Since  the  transformer  is  to  he 
used  on  tw^o  diJTerent  voltages,  it  is  de- 
sirable to  have  at  least  two  coils  in  the 
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found  to  be  al>out  300,000.     Substitut- 
ing this  value  lor  O  in  the  above  equa^l 
tion  we  have: 
23cx>xro" 


T== 


4,44x60x300000 


=  2880  tunics. 
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Since  the  outer  primary  coil  is  longer 
than  the  inner,  two  sizes  of  wire  are 
chosen.  Xo,  '^1  for  the  outer  and  No. 
*22  for  the  inner,  in  order  to  make  the 
resistance  of  the  two  coils  nearly  ecjual 
From  a  wire  table  we  can  now  iin<l  the 
space  that  will  be  occu])ied  by  each  coil. 
It  will  be  found  that  the  section  of  the 
first,  or  inner,  primary  coil,  is  1  A'*'t  sq. 
in.  The  section  of  the  onter  primarv 
is  '3.?  scp  \u.  The  section  oi  eacli  sec- 
ondary coil  is  L25  sq.  in.  Then  allowinj^ 
3^"  all  aronod  for  insnlating  and  circn- 
lattan  pnr[)oses,  and  making  the  win- 
dows 3>^A  lon^  we  obtain.  f*>r  the  di- 
mensions of  the  window,  ^.'i  in,  x  lil8 
in.  and  the  dimensions  of  the  coil  sec- 
lion  as  shown  in  V'\g,  3. 

The  average  lenj^th  of  turn  for  each 
coil  can  now  be  obtained.  This  is  best 
ihmv  on  a  drawin|[j  hoard,  but  can  be 
conipnted  to  a  fair  dej^ree  of  accuracy, 
h'or  tile  inner  primary  coil,  the  mean 
length  of  turn  is  found  to  be  I  l.^I  in. 
Its  total  lengtli  is  then 
I440xr4,6 


1750  feet, 
at 


T2 

l.To(>  feet.     \i^  resistance    at    rin-^C  is 

.01Hxl;750-^:n.o  ohms. 

The  mean  lenj^fth    of    the    secondary 

turns  is  1^1. in  In.     The   total  length   of 

wire  in  each  coil  is  then 

t44X2i.2r> 

=2S2  teet. 
12 

552  feet.     The    resistance    i>er    coil 
50*^1^  is  .44  olniKs. 

The  mean  length  of  the  (Jtiter  primary 
is  8.1.H  In,     The  total  length  is 
1440x25,8 
12 
=3,050    feet.      Its    resistance    is    34.5 


at 


resistance    is 


ohms  at  50^' C. 

The  probaide  losses  of  the  trans- 
former are  now  computed,  to  see  if  the 
transformer  comes  up  to  requirements 
as  to  regulation  anti  ef^ciency. 

The  core  losses  will  first  be  computed 
In  order  to  do  this  the  volume  of  iron 


in  the    core    must    be    known.     Vig. 
gives  a  sketch,  showing  the  dimension!^ 
uf  the  completed   core.     Its   vohmie 
118  cu.  in,,  or  1,940  cu.  cm. 

Knowing  the  voltime  of  iron,  v  ,  i 
hysteresis  loss  in  watts  is  given  by  the 
formula:  Wa  ^lU''xX.\VxXxBi "',  where 
N  is  a  constant  depending  on  the  tpialitj 
\Va=  10-'  X  194U  X  GO  x  .002:jxG000^*^ 
:i'i..>  watts. 

The  loss  from  eddy  currents  is  found 
by  the  formnla,  VVe=l.()45xV  (<IXHl[ 
-xHr'J,  where  d  is  the  thickness  of  the 
laminae  in  centimeters.  Calling  d^^.<»*» 
cm.  as  a  good  working  value,  then  \Ve= 
l.Gi5.\J!>tO  (.0.1x(;0xt;u<HM  -x1l»''>.  ,»r  We 
=3.7  watts. 

Then  the  total  core  Inss-^W'a- \Vc-^ 
3ii  watts. 

Then  the  c«ipj;er  l(»sscs  are  next  takra 
ni). 

The  primary  copper  loss  at  fidl  loatl-^ 
FR=^4;3-i)-'x(W=lii.:  watts. 

The  secondary  copper  loss  at  full  U>a^\ 
-( 4.3.1  )2x. 88=]  3.4  watts. 

This  gives  a  total  copper  loss  at  full 
Inarl  of  about  :10  watts;  and  the  total 
transformer  loss  at  fidl  loa<l  will  be  TiiJ 
watts.  Then  the  fnll  load  efficiencv  will 
)>e 


1000 


-=fooxi>,;,s';/; 


1000+66 

Assuming  a  full  load  tor  5  hours,  atul 
10  hours  each  day  no  load,  wc  have  for 
the  all  day  efficiency, 
J.  _  1000x5 

(  1 000+66 )  5  +  ( .i6x  I  i)  \ 
Neglecting  leakage,  the  drop  at  full 
Itjad  is  found  in  this  way ;    The  priiTiarf| 
IK  drop  at   full  load   is  30  volts.     Re- 
duced to  the  secondary,  this  is  3  voHsJ 
The  secondary    full    load    drop    is   3ij 
volts.     The    total    secoiulary    drop    nfi 
voltage  then,  from  no  load  to  full  loail] 
fs  fj.O  volts.     The  secondary  voltage  at 
no  load  being  230,  the  regulation  ah* 
tained  is  3  per  cent.    This  is  as  gocxl  a<^J 
can  l>e  expected  on  a  1,000-watt  tra«5- 
former. 
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Suppose  any  number  of  forces  in  a 
jvlanc  arc  arting  an  a  given  point,  then 
ill  order  to  find  their  resultant,  the  re- 
sult a  nis  of  any  ts\o  of  them  can  be  com- 
bined. 


■ 


In  Fig.  ?,  let  ABCD  be  forces  of  3,  I, 
n  and  T  lbs.  acting  at  O. 

Lay  off  the  furces  to  scak-  at  iht-  pMsi- 
lions  shown.  Complete  the  parallelo- 
gram oi  forces  on  A  antl  H  and  get  the 
resultant  OX,  then  using  C  and  D  get 
the  resultant  OY.  Combine  OX  and 
OV  and  find  OR  as  the  resultant  of  the 
5y!^tem.  OR'  equals  OR  is  the  anti-re- 
sultant which  will  balance  the  system. 

If  the  given  force  in  a  system  are  not 
all  in  the  same  j>lane  it  can  be  slunvn 
that  the  resultant  of  the  system  is  the 
diag'Mial  *)f  a  parallelopipetl,  of  which 
the  given  forces  are  the  given  edges. 

If  the  forces  in  a  system  are  all  paral- 
lel, the  resultant  is  the  algefiraic  sum  of 
the  forces.  In  Fig.  ^  the  resultant  equals 
(A  plus  D)  minus  f B  plus  C).  Tlu"  posi- 
tion of  this  resultant  will  he  discussed 
later  tmder  the  head  of  parallel  forces 
and  the  center  of  gravity. 

If  we  think  of  the  residtant  as  ibc 
given  force,  it  may  be  necessary  to  de- 
termine the  amount  of  the  forces  along 
two  or  more  directions,  which  when 
combined  in  the  manner  just  shown  will 


»r'tduce  the  given  force. 

riiesc  smaller  forces  are  called  "com-J 
ponents"  of  the  given  force.     If  the  dh-l 
rection  of  the  components  of  a  force  are 
known,  their  value  may  be  deierminedl 
by  proceeding  backwards  with  the  paral- 
lelogram of  forces.  j 
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3 

— ^ 

c 
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D 

In  Fig.  4  let  OA  represent  the  origi- 
nal force  drawn  to  any  scale  known  in 
amuuut  and  direction  of  its  component*! 
OX  and  t  )Y,  making  the  known  angles 
A  and  H  with  it.  Then  through  A  draw 
a  line  parallel  ttv  OY  and  cutting  OX, 
also  through  A  draw*  a  line  parallel  to 
OX  and  cutting  OY.  Then  the  portions 
cut  oflF  on  OX  and  OY  will  represent 
the  value  of  the  components  of  OA. 
These  values  can  be  scaled  off. 


I 


FIG:. 4. 


In  such  work  as  the  soluttou  oi  n>nn 
and  bridge  trusses  it  is  often  necessary  I 
to  find  the  components  of  a  force  in  or*l 
der  to  determine  wdiat  part  of  the  who!el 
load  on  the  truss  is  carried  to  the  siii>-| 
ports  by  the  various  njembers. 
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\ng  depending  on  the  number  of  floors. 
The  arrangement  of  the  rooms  in  the 
first  story  h  the  drawing  that  an  archi- 
tect would  he^in  on  to  detenu ine  the 


There  are  standard  names  appllet 
all  the  pieces  and  objects  used  in  il 
building,  and   for  convenience   we  will 
begin  with  a  frame  house  of  simple  de- 


amount  of  ground  space  occupied  by  the 
house.  If  the  arrangement,  as  sug- 
gested, would  make  a  large  and  expen- 
sive house,  then  his  skill  must  determine 
the  changes. 


sign  and  of  one  story. 

Since  the  most  readers  were  born  and 
raised  in  a  house  of  some  kind,  there 
are  many  things  that  need  no  descrip- 
tion, such    as    doors,    steps,    windows, 
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Laths. 

riastering 

Architrave,    interior    casing    *\r 

window  trim. 
Stop  bt^acl 

Parting  bead  or  strip. 
Fidley  stile. 
Sash  weights, 

\Vin<lovv  latch  or  sash  luck. 
Ptilley. 
Sash  cord. 

Ntccting  rail  of  outside  sash, 
^!ecting  rail  of  inside  sash. 
Button!  rail  of  sash. 
Top  rail  of  sash. 
Stop  head. 


2i».  W  indow  head. 

v^T.  Exterior  casing. 

iH.  Sash  stile. 

29.  Astrai^al  or  sash  har. 

ao.  Sash  lift. 

31.  Window  pane  or  ^lass. 

3*^.  Panel  back  or  breast. 

'i3.  Base  blocks. 

'14.  Window   trim, 

trave. 

.H,5.  Corner  block. 

3(1     Window  trim. 

(Thi  lists  anii  Ulu^tnitlonti  nm  r«!*pro4ltic 
from  140  rtrllclp  by  Mr  Albert  Fair,  In  "Sit 
Education  for  Mechanics*',  fiubllshr*!  bv  Th*- 
Indiiittrln]    Publication    Co.,    N%*w    Yurkl. 


casnig   or   arcfi 


Mechankal  Drawing  Course  II 
Introduction. 


Before  beginning  the  work  ui  this 
course,  the  student  is  supposed  to  Jiave 
completed  Course  1,  of  this  series,  on 
Elementary  Mechanical  Drawing.  It 
is  necessary  for  him  to  be  familiar  willi 
the  more  common  geometrical  coti- 
slructions,  to  understand  what  is  meant 
by  orthographic  projection,  and  to  be 
able  to  ai)ply  his  knowledge.  He  shonhi 
know  how  to  make  sections  and  de- 
velopments of  objects,  and  have  enough 
knowledge  of  working  drawings  to  en- 
able him  to  take  up  the  nuire  advanced 
and  (lifficnlt  |)roblems  of  this  course 
without  nuich  hesitation.  Any  student 
who  has  completed  Course  I  and  the 
Intermediate  Course,  or  their  eqnfva- 
lent,  should  have  no  troul>le  in  taking 
up  the  work  oullinetl  below. 

This  course  will  include  sketching  and 
drawing  from  the  modeb  the  working 
out  of  secundary  views  liaving  givcii 
the  principal  view,  a  study  of  s hatting, 
bearings,  keyed,  riveted  ;in<]  b<ilted  con- 
nections, pipe  tit  tings,  pulleys,  cams 
and  gearing. 

Each  principal  is  illustrated  b)  an 
example  taken  from  actual  practice.  The 
course  is  adopted  jirimarily  for  use  in 
evening  schi>rd   Wi>rk,    where   measure 


ments  can  be  taken  from  ilic  model  and] 
w^here  the  pupil  is  under  the  directic 
of  the  leaclier;  but  for  the  benefit 
the  Home  Study  Department,  phoiu- 
graphs  of  the  models  used  will  be  pub 
lished,  and  printed  instructions  will 
pnliltshed  with  the  plates. 

At  this  point  the  student  is  advise 
that  it  is  time  for  him  to  begin  to  bre^i 
away  fmni  the  illustratitms  and  descrip 
ti*jns  of  the  text  books,  and  t»>  ihiiil 
things  tint  for  himself.  These  problen 
are  planned  ti>  lea<i  the  student  up 
the  practice  of  machine  design,  an 
while  teaching  hinj  to  think,  they  hav^ 
l>eeu  so  chosen  as  to  supply  him  with  i 
tund  of  usefid  knowledge.  It  is  ho\n 
that  the  process  of  mental  training  ca^ 
l>e  made  interesting  by  choosing  til 
wtirk  that  the  student  is  required  to  dl| 
from  actual  jirLibems  found  in  every  clji 
engineering  ]»ractice. 

Tutt  much  eni]diasis  cannot  be  bij 
on  reading.  Read  the  technical  book 
ant!  magazines,  in  connection  with  tlij 
work,  and  find  out  how  others  are  »lc| 
ing  things.  .\  list  of  questions  is  givci 
with  each  plate.  These  (juestions  an 
put  with  the  idea  of  directing  the  atic" 
tion  to  the  most  important   tuittits    anj 
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the  stiHlent  is  advised  to  read  up  or  in- 
quire iram  experienced  mechanics,  and 
write  nut  complete  answers  to  all  the 
questions.  Folfowinp  is  a  list  of  refer- 
ence bonks  and  niajija^ines : 

**  \mcr:can  Machinisl",  "Power", 
'^Knjrincering  News".  *"  Engineering 
Rcc^r  r\  **Rn^ineerinjij  Magazine". 
"C  assiers  Magazine**.  Un win's  "Ma- 
chine Design",  "Ripper's  Steam".  Stahl 
^K:  \VniMl  "RliMuentary  Mechanism**. 
(I  a  r  r  '  >  ■"K'nivniaties*.  Benjamin's 
"Xutts  on  Macliinc  Design*'.  Rose^i 
k 


wants.  He  should  know  what  shai^cs 
can  he  easily  manufacttired  and  whai 
camiot ;  he  must  he  able  to  consider  ilu 
**cost"  of  doing  things,  (or  it  often  hap 
[)ens  in  engint-ering  that  the  "best"  way 
is  sini]>fy  the  cheapest  way,  Simu 
knowledge  of  pattern-making  is  of  tlu 
greatest  imprrrtance  to  the  youn^* 
f  I  raft  small.  W  ithont  being  expected  t«^ 
know  all  the  ins  and  outs  of  the  trad 
lie  will  fintl  thai  some  practical  knowt 
eflge  of  it  is  irulispensable  to  his  succes? 
as   a    designer.      He    should    study  ti 


Tcp  Vfevv 


end  l^ictr 
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"Steam  1 'oilers ",  Kt-nt's  "Engineer's 
Pucket  [iOok*\  Carnegie's  '*  Pocket 
Book'\  R red's  "Elementary  Drawing  ^■ 
Machine  Design".  Rose's  'Tar  tern - 
Maker's  Assistant",  and  "Thf  Drafts- 
man'*, 

Sketch  and  Detail  of  A  ( iluhe  \  alvc. 
(From  Model  nr  lliotographL 
Few  designers  are  practical  pattern- 
makers or  machinists,  but  e%^ery  drafts- 
man who  expects  to  get  out  work  for 
the  shop  nrusl  kn^uv  enough  of  each  uf 
these  trades  to  enable  him  to  furnish 
just  the  information  that  the  mechanic 


theory  uf  il  in  the  bonks  and  nvagaiinfl 
and  watch  jirartu  :^!  mrn  at  every  opp 
t  unity. 

On  this  plale  wt-  shall  make  a  sho 
study  of  patterns,  as  illustrated  by 
ihree-incli  globe  valve. 

DIRECTIONS, 

Make  free    hand    sketches,    showifj 
three  views  «>f  the  inndel  valve, 
view    is     tn    be    a     section    lengthMis 
through   the   center  of   the    valve, 
view  is  to  be  a  plan  looking  down 
top»  as  it  stands  in  its  upright  positio 
and  the  third  view  is  taken  looking  i 
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tlic  end.  The  model  should  he  mea- 
sured lip  with  a  "shrink  rule'*,  and  all 
the  dimensions  put  on  the  free  hand 
sketches  in  good  order.  The  three 
sketches  may  be  made  on  separate 
pieces  of  paper.  It  is  better  to  keep  a 
note  book  for  this  purpose  and  preserve 
all  sketches.  After  the  free  hand 
sketches  have  been  checked  by  the  in- 
structor, the  views  may  be  laid  out  to 
scale  in  the  order  shown  by  the  illustra- 
tion* Plate  L  The  sectional  view  should 
he  started  first,  and  then  the  other  views 
found  by  projection  from  it.  Work  all 
rhree  views  together,  by  so  doEn^  mis- 
takes will  be  avoided. 

The  student  is  left  to  choose  hi'^  '^wn 
scale. 

QUESTIONS. 

1.  What  are  some  of  the  qualities  of 
|3nf>od  pattern  lumber? 

2.  What  luachines  would  you  hud  \n 
a  well-equipped  pattern  shop,  and  what 
is  the  use  of  each? 

^,  How  does  the  pattern-maker  use 
the  drawing  furnished  him  by  the  drafts- 
man? 

'*  What  is  a  shrink  rule,  and  why 
is  it  used? 

5.  What  is  a  core  box»  and  liow  is  it 
used  ? 

*i.  Define:  Core  print,  draft,  rap- 
ping, green  sand,  dry  sand,  cope,  dra^:. 
f!ask,  mokL 

7.  Xame  in  their  order,  and  describe 
in  about  two  hundred  words,  the  pro- 
cesses that  the  pattern-maker  goes 
through  in  building  up  his  pattern. 

R.  Estimate  the  weight  of  the  cast- 
ing from  the  model  globe  valve. 

(See  a  table  of  specific  gravity). 

9.  How  much  will  the  rough  castings 
cost  apiece? 

10.  Find  out  the  market  value  of  a 
valve  of  this  size,  and  make  an  approxi- 
mate statement,  showing  cost  of  rough 
casting,  finishing,  dealers'  profits,  etc. 

Coiirse  I  w^%  com  Dieted  in  Ani^iist  issue  of 
THE      pRAFTS^IAN.     and     anyone     who 
Llikc   to    lake   up    ihc    lessons   may    se- 


cure   ihem    in    booklet    form    by    writingf    to 
this  magazine. 


In  The  World  of  Science. 

In  a  paper  read  by  Arthur  Gulston, 
a  British  engineer,  before  the  Society  of 
Alts,  some  remarkable  facts  were  stated 
regarding  the  work  of  vessels  built  for 
breaking  ice  in  navigable  channels.  Mr. 
(jolston  rates  the  Ermack,  a  Russian 
steamer  intended  chiefly  for  use  in  the 
Baltic  Sea,  the  most  powerful  of  these 
inudern  aids  to  winter  navigation  in 
cold  countries.  The  Ermack  is  335  feet 
long,  and  has  remarkable  breadth  of 
beam,  the  extreme  being  71  feet.  The 
clisplacement  of  the  ship  is  8,000  tons, 
and  her  draught  of  water  is  22  feet.  In 
solid  ice  two  feet  thick,  covered  with 
from  six  to  twelve  inches  of  snow,  the 
Ermack  can  make  ten  miles  an  hour, 
while  in  the  Arctic  Ocean  the  vessel 
has  broken  up  and  forced  a  passage 
through  packs  of  ice  twenty  to  thirty- 
fivi-  feet  thick. 


In  a  curious  article  on  the  ''Life  and 
Diseases  of  ATetals,"  published  in  Har- 
per's Maga^fiiie  for  April,  Professor 
rieyn.  of  the  Technical  Experiment  Sta- 
tion of  the  Royal  Polytechnic  School^  at 
Berlin-Charlottenburg,  asserts  that  met- 
als can  be  poisoned,  much  as  animals 
often  are,  and  that  metals  so  diseased 
may  be  Iirought  back  to  normal  condi- 
tion again,  in  many  cases*  by  proper 
treatment  with  remedies  which  may 
fairly  be  likened  to  the  medicines  used 
as  antidotes  for  poisons  in  protecting 
human  life.  Professor  Heyn  brings  for- 
ward much  evidence,  microscopic  and 
physical,  to  show  that  the  growth  of 
vegetables  can  be  so  closely  paralleled 
in  minerals  when  favorable  cnudttions 
are  created,  that  the  effect  upon  the  ob- 
server of  the  process  of  accretion  is  to 
suggest  that  the  line  of  division  between 
organic  and  inorganic  substances  is  by 
no  means  so  clear  and  certain  as  it  is 
commonly  supposed  to  be. 


Current  Top* 


The  Other  Fellows 


— ^Thc  other  fellow^s  job 

There's  a  craze  among  ns  mortals  that 

is  cruel  Iiarcl  id  name, 
W  heresoc'cr  you  find  a  tinman  v«iu  will 

tind  till-  case  the  same, 
Vou  may  seek  amon^^^  the  worst  ut  men 

«)r  seek  amon^^  the  l^est. 
And    you'll    find    that    every    person    is 

precisely  like  the  rest. 
Each  believes  that  his    real    calling    is 

aloii^  some  other  line 
Than  the  one  at  which  he's  vvcjrkin^^— 

take,  for  instance,  yours  and  mine. 
J'roni  die  meanest  ''me-too"  creature  to 

the  leader  of  the  m<ib, 
There's  a    universal    craving    for    ''the 

other  fellow's  job/' 
There  are  millions  of  positions    in    i In- 
busy  world  today. 
Each  a  <lrndj2^e  to  hrm  who  holds  it.  bnt 

to  him  who  doesn*t,  play; 
Every   farmer's  broken-hearted   that    in 

youth  he  missed  his  calL 
While  that  same  mihappy  farmer  is  the 

cFivy  of  us  al!. 
Any  task  you  care  to  nientirm  seetus  a 

vastly  better  lot 
Than  the  one  especial  something  whicli 

yon  happen  to  have  j^iH. 
There's  bnt   one   sure   way   to   smother 

envy's  heartache  and  her  sob : 
Keep  too  bnsy  at  yotir    own,    to    want 

"the  other  fellow's  job," 
— Strickland  W.  Gillilan,  in  Success. 


Electric  welcling-  of  metals  is  fast  be- 
cc»min|^  more  important  and  more  com- 
mon in  the  manufacture  of  carriag;es. 
agricultural  machit^ery,  automobiles,  bi- 
cycles, and  other  like  indns tries.  Among 
the  advantages  claimed  for  the  electric 


(irocess  are  rapidity,  flexfbility,  cleanlf- 
ness.  neatness,  accuracy,  and  economy 


In  the  rush  to  get  in  a  large  press 
and  the  delay  of  the  August  issue,  the 
sujiplerneiit  was  omitted,  but  two  copies 
will  be  fonnti  in  this  issue. 

There  will  be  none  in  October  issue, 
but  two  in  Xovember  and  two  in  Jatiu- 
ary,  and  perhaps  one  each  month  there- 
after. 


<  >ne  subscription  has  been  receiver! 
for  five  years  for  three  dollars.  We 
would  like  to  have  as  many  as  possible. 


Our  "want"  columns  were  greatly  re 
vised  in  the  .\ugust  issue,  and  there 
much  new  matter  there  now. 


Mways     mention     THE     DRAFTS- 
MAX,  when  writing  to  advertisers, 


There   are   many   ways   of  earning 

subscrijUion  or  premium  with  tfi 
maga/jue.  Write  for  lists  and  cat: 
logues  of  bni>ks. 


Some  of  the  newest  types  of  hcav 
locomotives    place    the    weJeht   of  th 
whole  engine  on  a  few  drive- wheels* 
close  together  that  the  strain  on  bridgO 
from    the    use    of    such    tremendoustj 
heavy  machines  must  be  serious, 
electric  locomotive,  built   for   the  Ne 
York   Central    Railroad   Company,  ha 
its  front   and  rear  driving  wheels  onlj 
thirteen  feet  apart,  and  there  are  eigfcl 
wheels,  each    carrying    17.000    |>ound 
That  puts  sixty-eight  tons  on  thirtec 
feet  of  track. 
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Devoted  to  Drafting,  llluAtratififf  and 

Home  Study, 

FUBUSHED  MONTHLY   AT  CLEVELAND,  OHIO. 


DETAILS  OF  PROPELLCR  DESIGN. 

Carl  H.  Clark. 


The  general  dimensions  of  xW  pro- 
petkr  having  been  detennined  and  the 
shape  of  the  blade  and  huh  outbned 
and  projected,  the  details  of  the  de- 
sign may  now  be  considered. 

In  a  solid  propeller  it  is  evident  that 
the  size  of  the  hub  will  be  dependent 
upon  the  size  of  the  shaft;  this  does 
not  follow  in  a  bnilt  up  wheel,  where 
the  hub  must  be  great  enough  in  cir- 
cumference  to  accommodate  the 
tianges  of  the  blades. 

The  size  of  the  shaft  can  be  readily 
6gtired  from  the  L  H.  P.  by  the  usual 
methods  of  figuring  shafting,  using 
a?  the  effective  horse  power  M  or  .85 
of  the  I,  H.  P.,  and  a  low  fiber  stress. 
The  end  of  the  shaft  fitting  into  the 
propeller  is  turned  taper,  about  f  or 
1"  to  the  foot,  being  customary;  this 
tapered  portion  is  made  slightly 
shorter  than  the  hub,  so  that  the  nut 
on  the  rear  will  always  bed  fairly  on 
the  hub,  and  not  bring  up  on  the  end 
oc  the  taper.  The  end  of  the  tail  shaft 
is  covered  with  a  composition  sleeve, 
shrunk   on,  to  give  a  bearing  in  the 


stern  tube  and  also  to  prevent  corro- 
sion of  the  tail  shaft.  This  sleeve  en- 
ters the  hub  as  in  Fig.  1,  and  is  care- 
fully caulked  and  made  watertight. 
The  key  must  be  slightly  smaller  than 
would  be  required  for  a  stra\,ht 
shaft,  on  account  of  the  taper.  It  is 
set  into  a  key  way  with  rounded  ends 
as  shown,  while  the  keyway  in  the 
hub  is  cut  all  the  way  across.  The 
end  of  the  shaft  beyond  the  hub  is 
Uirned  down  smaller  than  the  small 
end  of  the  taper  and  threaded,  and  a 
nut  is  fitted  to  hold  the  propeller  in 
place.  With  a  right-handed  propeller 
the  nut  should  screw  on  left-handed, 
and  vice  versa.  Some  efficient  means 
of  locking  this  nut  is  also  to  be  pro- 
vifled. 

The  length  of  the  hub  is  about  Zi 
to  *i  J  times  the  diameter  of  the  shaft, 
and  its  diameter,  for  solid  propellers, 
is  2  or  2 J  times  the  diameter  of  the 
shaft.  In  a  built-up  wheel,  the  hub, 
with  the  flanges  of  the  blades,  is  of 
nearly  spherical  form.  The  scats  for 
the  blades   are  counterbored,  usually 
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with  sloping  sides,  altliough  they  are 
sometimes  bored  straight  with  only 
a  short  bevel  near  the  upper  edge 
The  object  of  the  taper  is  to  bring 
llie  blade  up  to  a  firm  bearing,  and 
it  must  bear  on  the  tapered  side  and 
tm  thr  bottom  at  the  same  time.  As 
will  be  noticed  in  Fig,  3  only  a  ring 
around  the  seat  is  finished,  the  cen- 
ter being  cored  out  to  save  weight 
and  labor  in  turning.  Around  the 
bolts  which  hold  the  blades  in  place 


ness  at  the  root  of  the  blade  is  very 
largely  a  matter  of  experience  or  verj* 
careful  calculation.  For  a  fairly 
close  approximation,  however,  to  the 
results  obtained  in  practice,  the  taper 
of  the  blade  may  be  extended  to  the 
shaft  center  and  the  thickness  meas- 
ured at  tliat  point  as  shown  in  Fig,  1 
at  T,  This  thickness  may  then  be  fig- 
ured as  a  certain  proportion  of  the 
diameter  of  the  shaft.  A  table  of 
these  proportions  is  given  below: 


le  seat  is  enlarged  to  take  them. 
The  thickness  of  the  blades  varies 
from  the  base  to  the  tip*  This  thick- 
ness at  the  tip  is  a  very  variable 
otiantity,  but  will  be  found  to  be, 
for  cast  iron  propellers,  from  J-inch 
in  a  small  wheel,  to  an  inch  or  more 
in  a  large  one.  For  composition  it 
will   be  somewhat   less.     The   thick- 


4 


blades 


Solid   cast    iron   wheel, 
T— ,()5  diameter  shaft. 

Solid   cast   iron   wheel,    3     blades, 
T^^.75  diameter  shaft. 

Built   cast   iron   wheel,     i     biaucs, 
T— .70  diameter  shaft. 

Built    (bronze  or  steel)    wheel,    4 
blades,  T=^.4o  diameter  shaft. 

Built    (bronze   or    steel)    wheel,    3 
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Janes,    f=.55  diaincter  shaft. 

It  should  be  rioted  that  the  tliick- 
ness  thus  found  is  for  propellers  of 
the  usual  proportions  and  that  for 
other    condttions    modifications    must 


b*.  made.  The  thickness  at  the  tip 
does  not,  of  course,  mean  at  the  ex- 
treme edge,  as  the  edges  are  rounded 
off  in  order  to  create  less  disturh- 
;ince. 

The  bolts  holding  the  blade  in  place 


are  from  il  to  10,  according^  tn  the 
sixc.  I'hey  are  seldom  less  than  2^ 
inches  in  diameter.  Tt  will  be  noted 
that  the  holes  in  the  blade  are 
elongated ;  this  allows  a  slight  ad- 
justment of  the  pitch  by  turning  the 
blade  slightly. 

The  cap  over  the  nut  is  of  the 
same  material  as  the  hub  and  is  de- 
signed  to  pn4ect  the  nut  and  also  to 
give  a  fair,  even  surface  for  the 
water  to  pass  along,  thus  avoiding 
some  disturbance.  It  is  carefully 
turned  to  fit  the  end  of  the  hub,  and 
bolted  on  with  tap  bolts.  The  holes 
around  these  bolts,  and  also  around 
the  heads  of  the  flange  bolts,  are 
filled  with  cement,  to  exclude  water, 
ar  d    prevent    damage. 

It  is  also  customary  in  many  cases 
tn  fasten  a  zinc  ring  on  the  front 
face  of  the  hub  to  prevent  the  gal- 
vanic action  between  it  and  the 
bronze  sleeve,  or  bronze  blades,  when 
such  are  fitted,  the  zincs  being  eaten 
awav  before  the  iron  is  attacked. 


What  Consti totes  a  Seamless  Tube? 


Henry  Souther  said,  in  the  discus- 
sion of  this  question,  that  the  scien- 
tific and  technical  designation  r>f  a 
tube,  whether  seamed  or  seamless, 
depended  solely  upon  the  tube  itself, 
and  not  upon  the  process  followed  in 
its  manufacture.  Referring  to  the 
dictionary'  you  will  find  that  the  word 
"seamless**  means  without  seam, 
which  conveys  no  light  upon  the  sub- 
ject. Turning  to  the  word  *"seam**  it 
is  found  that  it  is  defined  as  a  joint, 
suture,  or  line  of  union,  and  here  in 
the    last   term   we   find   the   kev.     A 


tube  jointed  in  any  way  cannot  be 
seamless.  If,  in  the  primary  stages 
nf  its  manufacture,  it  be  lap,  butt  or 
lock-jointed,  it  cannot  by  any  subse- 
quent operation  be  deprived  of  the 
seam,  and  therefore  cannot  be  con- 
sidered, when  completed,  as  being 
seamless,  A  strictly  seamless  tube 
may  be  made  by  any  one  of  three 
operations.  First,  a  billet  may  be,  by 
successive  steps,  punched  into  the 
form  of  a  tube  with  extremely  thick 
sides;  and  these  may  then,  by  the 
rrdinary    drawing    processes,   be     re- 
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duced  to  a  tube  with  thin  walls.  Next, 
the  billet  may  be  bored,  or  the  blank 
may  be  cast  with  a  hole  in  it,  and  in 
either  case  then  drawn  to  the  required 
dimensions.  Thirdly,  the  tube  may  be 
made  by  the  cupping  process,  which 
consists  in  taking  a  disk  of  the  metal, 
fonning  it  into  a  cup  shape,  gradually 
elongating  the  cup  and  reducing  it  in 
diameter,  and  finally  by  this  means 
producing  a  tube.  Each  and  all  ot 
these  processes  yield  a  tube  which  is 
absolutely  seamless  and  about  which 
there  is  and  can  be  no  dispute.  In  all 
tubes  formed  w-ith  a  seam  the  edges 
have  first  been  separated,  then  united, 
either  by  lap  or  butt  w*eld,  or  by  some 
lock- joint  system,  and  in  these  the 
joint  cannot  be  eliminated  by  any  af- 
ter processes.  The  Custom  House  of 
the  United  States  recognizes  the  dif- 
ference between  a  seam  and  a  seamless 
tube.  A  seamless  tube  is  one  in 
which  the  walls  have  never  been  sepa- 
lated  from  the  time  the  metal  was  in 
a  mohen  condition  to  the  time  of  the 
completion  of  the  tube. 


Mechanical  Squibs. 
Speed  of  Shafting — 

Machine  Shops   1*^0  to  180 

Wood    Working    ....  350  to  300 

Cotton  and  Wo<:>len  Mills. atio  to  400 
There   are   in   some   factories    lines 
i.OOO  feet  long,  the  power  being  ap- 
plied at  the  middle. — From  Kent. 


Size  of  Keys — 

Width  of  keyi^l  diameter  of  shaft. 
Thickness  of  ke}'^^l-^  diameter  of 
shaft, 

Key-Ways^ 

Depth   in  hub  of  straight  key-way 


^=J  thickness  of  key. 

Depth  in  hub  of  taper  key-way— 
large  end=3-5  thickness  of  key. 

Standard  taper  of  all  keys=3-ir3 
inch  in  one  foot. 


One  of  the  advantages  suggt^sted 
for  the  steam  turbine  is  the  possibility 
of  uiihy-ing  its  waste  or  exhaust 
steam  for  heating  buildings  or  vessels 
in  which  such  engines  are  used. 


Screw  spikes  are  in  general  use  in 
Europe  for  fastening  rails  to  ties. 


A  machine  has  been  invented  which 
is  capable  of  splitting  wood  two  feet 
long  and  eighteen  inches  thick.  It  is 
run  by  a  three-horse  power  gaso- 
line engine^  and  consists  of  a  huge 
knife  which  works  through  the  knot- 
tiest wood  at  the  rate  of  sixty  strokes 
a  minute. 


The  kiconiotive  is  expected  to  go  a 
hundred  miles  an  hour,  and  exceed  in 
powa^r  any  steam  locomotive  on  the 
road,  having  from  2,300  to  *i,50n 
horsepow^er,  as  compared  with  1,500 
of  the  fastest  passenger  engine,  The 
lest  will  begin  in  a  few^  days.  The 
electric  locomotives  are  to  be  used  in 
the  Park  Avenue  tunnek^Troy  Spec- 
ial to  New  York  Tribune. 


Dne  difference  between  the  giant 
redwood  trees  of  the  United  States 
and  the  giant  eucalyptus  of  Austra- 
lia is  that  the  redwoods  require  al- 
most a  century  to  attain  any  really 
remarkable  growth,  while  the  eucalyp- 
tus actually  shoots  up,  growdng  with 
a  speed  that  is  more  typical  of  a 
weed  than  of  a  tree. 


To  Draw  A  Circle  Tangent  To  Three  Given  Circles. 


A    METHOD   ADMITTING  OF   A   RIGOROUS 
'  GEOMETRICAL  PROOF, 

By  A.  L.  Abbott 


TO  THREE  GR^EN  CIRCLES, 
Let  the  circles  be  denoted  by  C,  C^ 
and  Q,  aTid  let  C  be  the  largest,  C^  the 
rnexiiaini,  and  Cj  the  smallest. 


common  tangent  to  these  two  circles; 

let  B  be  the  pgint  in  which  this  tangent 

cuts  the  center  line  OOj  B ;  draw  BOg. 

Draw  a  circle  through  D,  E  and  O^; 


With  O  as  a  center,  and  with  a 
radius  equal  to  the  difference  of  the 
radii  of  C  and  C,,  describe  a  circle  R. 
With  O  as  a  center  and  a  radius  equal 
to  the  diflFerence  of  the  radii  of  C^  and 
Co.  describe  a  circle  S.    Draw  AB  the 


this    circle    intersects    BOg    at    some 
point  H. 

Draw  any  circle  throug  H  and  O, 
which  will  intersect  either  circles  S 
or  R.  ( In  most  cases  the  circle  which 
has  been  drawn   through   the  points 
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l),  E  and  Ojt  will  answer  without 
drawing  an  extra  circle.)  This  circle 
intersects  circle  S  in  the  points  E  and 
F. 

Draw  a  line  connecting-  these  points 
and  pnidnce  it  until  it  meets  BH  at  I, 


perpendicular  bisector  of  KO^  and  a 

perpendicular  to  BO,  at  the  point  Oj- 

The   above   construction    will   hold 

good  for  an}-  position  of  the  circles^ 
whether  they  intersect  or  not.  If  all 
three  circles  have  their  centers  in  the 


/ 


/ 


A 


\ 


\ 


/ 


L 


Uxmi  f  <[ra\v  a  fan  gent  to  the  circle 
S  tani^'ent  at  Uie  fjoint  K. 

Find  the  center  of  the  circle  w^hich 
will  go  ihronigh  K,  O^  and  H.  This 
point  P  is  the  center  of  the  required 
circle   X, 

Two  Construct  ions  are  possible.  If 
the  tangent  IK  had  been  drawn  to 
the  other  side  of  the  circle  S  the  dotted 
line  construction  wotild  give  Pj.  which 
h  the  center  of  the  circle  Y, 

Tliere  are  several  special  ccmstruc- 
tions  which  may  be  met  with,  but 
which  can  be  easily  solved  with  a  little 
thought-  For  example,  suppose  circles 
C  and  C,  are  equal,  then  AL  will  be 
parallel  to  OO,.  and  consequently  O-^B 
must  be  drawn  parallel  to  00^  also. 
.X^ain  suppose  O^  and  H  coincide,  P 
would  be   at   the   intersection   of  the 


k^ 


y 


same  straight  line,  the  point  H  can- 
not be  <letennined  as  above,  but  must 
must  be  done  as  follows;  draw  the 
secondary'  circles  R  and  S,  as  before, 
also  the  line  AR.  Measure  BD,  BE 
and  BO..  Multiply  the  length  by 
BE  and  divide  by  BO,,  make  BH  equal 
to  this  length.  The  rest  is  done  ex- 
actly as  Ijefore,  The  point  H  can  be 
determined  by  this  calculation  for  all 
cases,  if  desired,  then  the  cfrcle  need 
not  be  constructed  through  D.  E 
and  O3- 

Fig,  2  shows  the  construction  w^here 
circles  are  in  the  same  straight  line.  I 
also  drew  the  circles  intersecting  to 
show  that  it  did  not  affect  the  resnlts- 

*  •Tbf  flrsl  ii>rrect  soIutloD  nif  ibis  probtrui 
wan  Riven  by  ApoUonlu*,  m  Greek,  vho  tlveri 
jno  year*  B,  O 


Structural 

SELF  SUPPORTINQ  STEEL  CHIMNEYS, 

By  Wynkoop  Kiersted* 


The  practising  engineer  always  wel- 
comes a  short  and  comprehensive  for- 
mub  to  aid  him  in  his  calculations, 
and  realizes  that  for  the  sake  of  sim- 
plicity and  ease  of  application,  facton^ 
which  theoretically  belong  in  a  formu- 
h  may  sr>metimcs  be  dropped  without 
affecting  the  accuracy  of  the  results 
derived  from  a  solution  of  a  formula 
within  practical  Umits.  The  writer 
presented  a  formula  of  this  kind  for 
computing  the  thickness  of  mttal  rc- 
tfuircd  in  empty  standpipes  to  resisl 
the  strain  caused  by  wind  pressure,  in 
a  paper  which  appeared  in  Volume  11. 
of  **Selected  Papers  of  the  Rensselaer 
Stjciety  of  Engineers/'  /uiie,  1889. 

The  same  formula  in  a  slightly 
modified  form  is  useful  in  proportion- 
ing the  diameter  and  thickness  of 
metal  of  self-supporting  steel  chim- 
neys. 

it  is  X  -^  V  F  T  ^  p  =  i  V  T  d  t 
where  x  is  the  height  of  chimney.  T 
is  the  allowable  unit  working  strain  in 
the  metal,  F  is  the  area  of  tnetal  in  a 
horizontal  section  of  the  shell,  and  p 
i*  the  wdnd  pressure  on  a  unit  of  sur- 
face, or  »!<>  pounds  per  square  foot  of 
plain   surface. 

The  formula  may  be  simplified  by 
substituting  nuttterical  values  for  the 
several  unknown  f acton »  as  follows  : 

F  equals  }i  d  t  when  d  is  the  diam- 


eter and  t  the  thickness  of  the  meial 
of  the  shell.  T,  the  working  stress,  is 
dependent  for  its  value  upon  the 
strength  v>f  the  riveted  joint.  The 
area  of  rivets  m  a  well  proportioned 
lap  joint  is  about  77  per  cent,  of  that 
of  a  horizontal  section  of  the  shell. 
Assume  the  available  safe  shear  on  the 
rivets  to  resist  wind  pressure  to  be 
T,500  pounds  per  square  inch,  less  the 
shear  induced  by  the  weight  of  the 
shell,  which  shear  by  trial  is  found  to 
be  320  pounds  per  square  inch  of  riv- 
et section,  leaving  7,180  as  the  avail- 
able rivet  shearing  strain,  equivalent 
to  5,528  pounds  per  square  inch  of 
shell  section.  Hence »  x  =  18.f)  \/  d  t. 
1  he  derivation  of  the  formula  is  to  be 
found  in  the  paper  alluded  to  and  is 
here  given  substantially  as  described 
15  years  ago. 

The  conditions  for  the  severest 
overturning  wind  strains*  ;;xist  when 
the  structure  is  empty.  The  thickness 
of  the  metal  and  the  joints  should  be 
so  proportioned  as  to  be  proof  against 
crippling  when  under  strain.  The 
proportions  of  the  structure  may  be 
determined  by  cotisidering  it  as  a 
semi-girder  standing  erect,  with  a 
static  force  applied  in  a  horizontal  di- 
rection equivalent  to  the  force  of  the 
wind  upon  the  exposed  surface  at  tht 
'Hiitallv    assumed    maximum    amount 
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For  sake  of  simplicity*  the  weight  of 
the  structure  may  be  disreie^arded,  and 
in  the  discussion  no  account  is  taken 
of  this  weight.  The  general  formula 
for  bending  moment  of  a  semi-girder, 
tubular  in  section,  is 

4        r. 

where  r^  =  exterior  radius  of  stand  pipe. 
r^  =  interior  radius  of  stand  pi|X\ 
r  ^!4  (r,+r^)— mean  radius, 
F=  ir(r*— Tj'^^-areaof  horizon^ 
tal  section  of  metal  ring, 
t"f  f|— rj)=thickness  of  plate, 
T^  working  strength  of  metal, 
Pl=i  moment  of  extenial  force. 


By  substitution  H— 


W+-^\T=\ 


•_Mr-i-("     I 


l4(2r+/)  t 


FT-- 


r=V 


kCFT 

dp 


=  1      CX2\' 


FT 


SMILES. 
As  Always. 

"What  is  your  occupation,  may  I 
afik?"  inquired  the  passenger  with  the 
skull  cap. 

"Map-maker."  said  the  passenger  in 
the  long  linen  duster. 

•* Publisher,  eh?" 

"No,  Draftsman/' — Chicago  Tri- 
bune. 
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where  p=^wind  pressure  per  unit  area 
or  50  pounds  per  square 
foot, 
d— diameter    of    chimney=2n 
x=any     unknown     height    of 
chimney, 
4x^=^any  lever  arm  of  overturn- 
ing force ;  the  wind  pressure  on  a  cyl- 
indrical  surface  being  considered   as 
line-half  that  on  a  diametric  section. 


C=r 


_  2r*+/' 


hi  this  value  of  C  it  can  be  readily 
n]ferred  that  t  is  practically  ummport- 
ant,    and    can    be    dropped.      A    few 
mathematical  tests   will   fully   demoa^ 
strate  this.  ^H 

Hence  the  vahie  of  C  becomes  equal 
lo  I  \\  and 

^  -  1     ^^xV*?^-V^- 25,    Yiit 

^p       p 

ft  is  assumed,  of  course,  that  tht 
anchorage  of  the  chinuiey  is  secure  and 
that  die  weight  of  the  foundation  is 
suiTicient  to  resist  the  overturning  ef- 
fect of  the  wind. 

—The  Unginccrxng  Record 
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strength  of  Materials. 
Introduction* 


^ 

^te 


This  subject  is  in  itself  a  large  one. 
It   wilJ   not  be  possible  in   this  small 

ork  to  cover  the  matter  in  an  ex- 
tended manner. 

It  is  only  with  a  view  to  acquaint 
the  student  with  some  of  the  lead- 
ing points  in  *' Strength  of  Materials" 
that  the  following  matter  was  com- 
piled. 

The  matter  of  this  series  of  articles 
was  compiled  from  various  sources, 
and  the  writer  wishes  to  give  credit 
Reid*s  "Mechanical  Drawing  and 

achine  Design/'  Merriman's  *' Me- 
chanics of  Materials,"  Goodman^s 
Mechanics  Applied  to  Engineer- 
ng/*  Kent*s  "Mechanical  Engineer's 
Pocket  Book/' 

The  series  will  treat,  first,  detini- 
tions,  general  fonnulas  and  tables » 
then  following  with  strength  of  screw 
threads  and  bolts,  cylinders,  rivited 
joints,  beams,  shafts*  columns,  etc., 
etc. 

DEFINITIONS. 

The  load  of  any  part  of  a  machine 
or  structure  is  the  total  of  all  exter- 
nal forces  acting  upon  it. 

A  ihe  load  is  a  variable  one,  ap- 
plied and  removed  continuously. 

A  dead,  or  constant  load,  is  that 
which  has  a  continuous  steady  action 
on    the   machine    or   structure. 

The  useful  load  is  that  which  the 
machine  or  structore  is   designed   to 

rrv  outside  of  itself. 


Resistance  of  a  material  to  change 
its  form  is  due  to  llie  inherent  co- 
hesive  force  of  its  molecules. 

Elasticity  or  spring,  is  the  charac- 
teristic of  the  material  to  regain  it* 
original  form  after  an  external  load 
has  been  removed. 

The  elastic  limit  is  the  maximum 
extension  or  compression  to  which  a 
material  can  be  subjected  without 
pennanent  set* 

Stress  and  Strain— li  we  were  to 
make  any  number  of  sections  of  a 
lx)dy  and  it  were  found  that  there 
was  no  tendency  for  one  part  of  it  to 
move  relative  to  any  other  part,  that 
body  is  said  to  be  in  a  staie  of  ease, 
but  when  one  part  tends  to  move  rela- 
tive to  the  other  part,  we  know  that 
the  body  is  acted  upon  by  equal  and 
oppfisite  forces  and  the  body  is  said 
tc>  be  in  a  state  of  stress. 

Thus,  if  we  were  to  make  a  series 
of  saw  cuts  in  a  plate  of  metal  and 
the  cuts  were  found  to  open  or  close 
before  the  saw  was  through,  we 
would  know  that  the  plate  was  in  a 
state  of  stress  because  the  one  part 
tends  to  move  relatively  to  the  other 

The  stress  is  due  either  to  external 
forces  acting  on  the  plate  or  to  inter- 
nal initial  stresses  in  the  material, 
9^\ich  as  is  often  found  in  badlv 
handled  castings  or  in  cold  rolleil 
shafting. 

The  strain  of  a  bofly  is  the  change 


THE  DRAFTSMAN. 


L 


(it  form  or  dinicnsions  that  ii  under- 
goes when  placed  in  a  state  of  stress, 

Tf  the  load  docs  not  place  the  ma- 
terial beyond  its  clastic  limit,  the 
strain  will  disappear  when  the  stress 
is  removed. 

No  bodies  are  absolutely  ri^id : 
I  hey  all  yield,  or  are  strainetl  more 
or  less,  when  subjected  to  stress »  how- 
ever small. 

A  material  may  be  loaded  so  that 
the  stress  will  act  in  one  or  a  com- 
bination of  forms :  if  pulling,  in  ten- 
sion; if  pushing,  in  compression:  if 
cross-cutting,  in  shear:  if  twisting,  it 
'  produces  torsion,  and  the  body  may 
be  put  under  both  a  push  and  a  pull, 
as  in  bending. 

Then  the  strength  of  a  material  is 
its  resistance  to  one  or  the  other  of 
these  forms  of  stress :  Tensile 
strength »  to  resist  being  pulled  apart, 
as  a  rope ;  eompressive  strength,  as  in 
the  foimdation  of  a  house;  tortional 
strength,  as  in  a  shaft;  shearing,  as 
in  the  case  of  a  rivet  or  bolt,  though 
these  are  often  in  tension,  too. 

The  cutting  of  a  plate  with  a  pair 
of  shears  is  a  better  example  of  tfie 
latter   kind  of  strength. 

Trending  is  a  combination  of  ten- 
sion and   compression. 

When  the  molecules  of  a  body  part» 
ii  is  said  to  be  fractured.  A  fracture 
may  appear  when  the  load  becomes 
great  enough  to  cause  pennanent  set. 

The  final,  or  ultimate  strength,  is 
the  smallest  load  that  will  fracture  a 
member,  and  machine  members 
should  be  designed  strong  enough  to 
resist  permanent  set  tinder  the  maxi- 
mum  load. 

*  Stresses   are   measured    in    pounds, 
tons,  or  kilograms. 


A  unit  stress  is  the  amount  of  stress 
on  a  unit  of  area,  and  is  expressed 
in  pounds  per  square  inch,  or  in  kilo- 
grams per  square  centimeter. 

Within  the  elastic  limit,  it  is  found 
tliat  stress  and  strain  are  prnportionaU 
anti  this  had  led  to  an  investigation 
In  detenu ine  some  means  of  coticisely 
expressing  the  amount  of  strain  that 
a  body  undergoes  when  subjected  to  a 
given  stress. 

The  usual  method  of  doing  this  is 
tn  state  the  intensity  of  stress  re- 
cuired  to  strain  the  bar  by  an  amount 
ctmal  to  twice  its  own  length,  assum- 
ing  the  material  to  remain  perfectly 
ohstfc. 

It  need  hardly  be  pointed  out  that 
no  material  used  by  engineers  will 
remain  perfectly  elastic  when  pulled 
nut  to  twice  its  original  length:  in 
t;'Ct»  very  few  materials  will  stretch 
nnich  ntore  than  one  thousandth  of 
their   length    and    remain   elastic. 

This  ratio  of  strain  to  stres.s  is 
known  as  the  modulus  of  (or  measure 
nf)  elasticity,  and  may  be  expressed 
thus  : — 

Stress  per  sq,  in.  in  lbs. 

E.—    -^ 

Strain  per  inch  of  length. 
When  all  is  within  the  elastic  limit. 

This  formula  was  deduced  by  Dr. 
Tliomas  Young  in  1836  and  is  known 
as  "Young's  Formula." 

From  the  above  it  might  be  saia 
that  the  Modulus  of  Elasticity  is  the 
ratio  of  a  unit  stress  to  a  unit  strain. 

The  values  of  the  modulus  of  elas- 
ticity for  different  material  is  given 
in  the  table  under  heading  of  "E>ata 
From    Experimental   Sources.'* 

WTicn  the  machine  or  structure  is 
being  designed,  we  would  not  want  to 
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put  nn  it  a  useful  or  working  load 
^ual  to  its  ultimate  or  breakinj^ 
strength  for  fear  of  rupture,  but  ar- 
range for  a  certain  degree  of  safety. 
This  degree  of  safety  is  the  ratio 
of  the  ultimate  strength  to  the  work- 
ing load,  and  is  known  as  the  factor 
of  safety. 

The  factor  of  safety  for  a  piece  to 
be  designed  is  the  ratio  of  the  ulti- 
mate strength  to  the  proper  alluA'able 
working  strength. 
I  Thus:     If  St  be  the  ultimate,  S  the 

breaking  strength,  and  /  the  factor  of 

Iafetv,  tlien 
St 
f=—  and  St=fs. 
The  factor  of  safety  is  ahva>'s  an 
abstract  number,  which  indicates  the 
number  of  times  the  working   stress 
may  be  multiplied  before  the  rupture 
of  the  body  will  take  pfece. 

It    IS    evident    that    working   stress 

should  be  lower  where  shocks  occur 

ihan  where  a  steady  even  load  is  ap- 

I      plied,    hence    the    factor    of    safety 

;      would  be  higher. 


In  a  building  the  working  stresses 
are  steady;  in  a  bridge  they  var>\ 
and  the  factor  in  the  first  case  could 
be  small  while  in  tlie  latter  much 
greater. 

The  following  are  average  values 
of  the  allowable  factors  of  safety 
commonly  employed  in  American 
practice : 

For 

Material.  study 

stress. 

Timber 8 

Brick  &  stone  15 
Cast  insn  ...  -  6 
Wrought  iron  4 
Steel   . , . .        5 

Tliese  values  are  subject  to  con- 
siderable variation  in  particular  in- 
stances, not  only  on  account  of  the 
different  c|ualities  and  grades  of  the 
material,  but  also  on  account  of  the 
varying   judgment  of  designers. 

Tliey  will  also  vary  with  the  range 
of  varying  stress  so  that  different 
parts  of  a  bridge  will  have  \'ery  dif- 
ferent   factors  of  safety. 


For 

For 

varying 

shocks. 

stress. 

10 

1» 

«5 

30 

15 

to 

6 

10 

4 

la 

COURSE  II  MECHANICAL  DRAWING. 


CBAPTER  II. 


The  Cylinder-Castings. 


The  worlv  of  this  chapttT  will  be 
the  study  of  castings  in  general,  and 
the  drawing  and  calculati  rm  of  a  cast 
iron  steam  cylinder. 

The  accompanying  sketch  gives  two 
\ncws  of  such  a  cylinder.  llic  lower 
\new  is  a  section  through  the  center, 
znd  is  shown  haiclied,  since  the  metal 
h  supposed  to  be  cut.  The  upper 
view  sho^^s  the  end  of  the  cylinder 
lijoking    down    upoji    it    from    above. 


and  hiii]  nut  according  to  the  third 
i*ng]v  method  of  projection.  These 
two  views  are  to  be  laid  out  as  shown, 
and  a  third  view  is  to  be  worked  out 
showing  the  side  of  the  cylinder  look- 
ing into  the  steam  chest.  The  best 
place  to  put  this  view  is  in  the  upper 
I  an  of  the  plate  and  to  the  right  of 
the  end  view\  All  the  data  necessary 
tor  this  third  view  can  be  found  un 
the  two  views  given,  but  it  will  re- 
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tlie  third  view  be  a  conlinyation  of 
the  center  line  of  the  end  view  in  the 
upper  part  of  the  plate.  On  this 
center  line  select  a  suitable  point  to 
represent  the  middle  of  the  cylinder 
lengthwise:  from  this  point  lay  off 
Ui**  each  way,  and  draw  lines 
^through  the  points  so  found  perpen- 
icular  to  the  center  tine.  These  lines 
will  represent  the  extreme  ends  of 
the  cylinder,  19  inches  apart,  as 
shown  OH  the  sectional  view  given, 
I  Continue  in  this  way  with  all  the 
oth^r  lines   in  turn. 

The  following  are  the  names  of  the 
different  parts  of  the  cylinder  re- 
ferred to  in  the  sketch.  C  is  the  bar- 
rel, S  is  the  steam  chest,  P  P  P  are 
tl'he  ports,  H  is  the  steam  pipe.  Ex  the 
exhaust  pipe,  IV  IV  are  the  cylinder 
walls,  and  fF  are  the  flanges. 

In  making  this  cylinder,  a  pattern 
of  the  outside,  and  a  pattern  of  the 
inside,  called  a  core  box,  has  first  to 
be  made  in  wood.  These  w^ooden  pat- 
terns then  go  to  the  foundry,  where 
dfi  impression  is  made  of  them  in 
sand.  This  cavity  in  the  sand  is  then 
filled  wdth  melted  cast  iron.  After 
it  cools  off  the  casting  is  knocked 
ut  of  the  sand  and  cleaned  up.  It 
then  ^Cics  lo  the  machine  shop,  where 
it  is  bored  out  and  fitted  for  use  on 
the  engine. 

Nothing  more  than  a  brief  outline 
<>f  the  process  is  attempted  here. 
Reference  b^xiks  which  trtat  the  sun- 
ject  completely  are  given  at  the  end 
of  the  chapter- 
CALCULATION  OF  CYLINDERS 

A  cylinder  will  generally  fail  either 
by  splitting  the  walls  lengthwise  or 
h\   breaking  the  cover. 

The    force   which    is   operating    to 


split  the  cylinder  lengthwise  is  the 
pressure  on  the  inside.  It  is  assumed 
to  act  as  shown  by  Fig.  L  where  a 
is  the  diameter  of  the  cylinder  and 
the  pressure  is  tending  to  break  it 
at  either  i^nd  of  a. 


t  It   t  t   t   t  J 


^ 


The  pressure  is  really  acting  all 
ar-ound  the  inside  of  the  cylinder,  as 
shown  in  Fig.  ?.  But  if  we  think 
of  ttie  cylinder  as  splitting  from  end 
to  end  along  a  straight  line,  then  the 
force,  which  will  produce  this  split- 
ting, is  the  force  acting  against  the 
I  projected  area  of  either  half  as  shown 
\>\  V\^.  1.  The  force  which  will  re- 
.si St  this  stress  is  the  area  of  the 
uietal  in  the  two  walls  of  the  cylinder, 
multiplied  by  the  strength  of  the- 
metal  per  square  inch. 

Let  us  suppose  that  the  pressure 
acting  on  the  inside  of  the  cylinder 
is  100  pounds  per  square  inch.     The 
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cylinder  is  10  inches  in  diaineter  and 
to  inches  long.  Then  the  force  which 
will  produce  rupture  is  H>x20xlOO= 
20,000  pounds   (a). 

The  force  which  is  resisting^  this 
is  (supposing  the  safe  tensile  strength 
of  cast  iron  to  be  3,000  pounds  per 
square  inch)  for  the  two  walls,  20xtx 
l» x3. 000=1  l'>O,O00t  (b). 

If  the  cvlinder  does  not  break  a  and 
h  must  be  equal,  that  is, 
120,000t=20,000 

•  t^     .166"  (a  decimal). 

This  gives  a  result  which  lias  been 
found  by  experience  to  be  entirely  too 
thin  for  engine  cylinders.  Allowance 
i>  made  for  bad  castings,  for  reboring 
cylinders  and  for  possibility  of  the 
pressure  being  run  up  from  any 
cause. 

The  following  emperical  fomiulas 
have  been  found  to  agree  with  prac- 
tice: 


(a)    Whitman*s 
V  PTX 
(/O    Van   Buren's 


formula        ^  =  .03 


formula   t--.O0Ol- 


pd-r.l5vd* 

in  Barr's  formula  t=.05d+*3''. 

t^^the  thickness  of  shell  in  inches. 

D  and  d-=diameter  of  shell  in 
inches  (inside). 

P  and  p^=pressure  in  pounds  per 
square   inch, 

QUESTIONS. 

L  Name  and  describe  in  not  less 
than  200  words  all  the  operations 
through  which  a  casting  may  go  from 
the   foundry   to   the  machine. 

2.  If  a  pattern  weighs  10  pounds 
wliat  will  a  casting  made  from  it 
weigh  ? 

3.  Make  a  table  showing  the  ten- 
sile and  compressive  strengtli  of  cast 
iron,  wrought  iron  and  steel. 

L  Calculate  the  thickness  of  the 
cylinder  on  this  plate  for  a  pressure 
of  700  pounds  per  square  inch. 

5.  Calculate  the  thickness  of  a 
wroughf  iron  water  pipe  for  a  pres- 
sure of  150  pounds  per  square  inch, 
using  Fomnila(C)  given  in  this  chap- 
ter. 


MECHANICS. 

CHAPTER    IlL 


Speed  is  the  space  passed  over  by 
a  l>ody  in  unit  time.  It  has  nothing 
to  do   with   direction, 

I'ciocity  is  speed  in  connection  witli 
which  direction  is  also  considered. 

If  the  total  space  passed  over  by 
a  body  be  divided  by  the  time  taken, 
the  quotient  will  be  the  average  space 
passed  over  by  the  body  in  one  unit 
of  time,  and  this  is,  therefore,  the 
average  velocity. 

The  fundamental  formula  connect- 
ing space,  velocity  and  time,  is 

S=Vai.  (i) 


in  which  Fa  is  average  velocity  for 
the  entire  space  5.  For  example,  if 
a  train  takes  four  hours  to  go  from 
one  city  to  another,  100  miles  distant, 
its  average  velocity  is  25  miles  per 
hour,  although  it  may  have  had  s»ev- 
cral  different  velocities  on  the  jour- 
ney. 

Velocities  are  generally  given  in 
feet  per  second,  or  miles  per  hour.  A 
convenient  fact  to  remember  is  that  a 
velocity  of  tlO  miles  per  hour  is  equal 
to  88  feet  per  second- 

Acceleration     is     the     increase     in 


i 


I 


THE  DRAFTSMAN. 


392 


velocity  per  unit  of  time. 

Suppose  a  ball  to  be  placed  upon 

a  plane  table  and  put  in  motion  witli 

a  velocity  of  A  feet  per  second;    if 

rhere  were  no  other   forces,   such  as 

friction  acting  upon  the  ball  it  would 

continue  moving  at  this  rate  forever. 

Let  us  suppose,  however,  that    after 

it  has  been  moving  for  one  second  we 

strike  it  and  add  a  feet  per  second  to 

its  velocity  and  continue  this  at  the 

end  of  each  second;  this   increase  in 

velocity  is  called  acceleration.      It  is 

evident  that  at  the  end  of  one  second 

the  velocity  of  the  ball  will  be  a  feet 

per  second*    At  the  end  of  two  seconds 

it    will     be  2a   feet  per   second,   and 

at  the  end  of  /  seconds  it  will  be  ai 

feet     per      second.         In      ordinary 

aniples   of  accelerated  motion     the 

Tce  does  not  act  at  the  end  of  each 

cond,  but  acts  continuously  upon  the 

;  in  all  cases,  however,  the  ac- 

Jeration    is    the    total    increase    in 

velocity  per  unit  of  time.     This  gives 

formula 

1 

I  in  which  V  is  the  instantaneous 
velocity  of  a  body  at  the  end  of  t 
leconds  which  is  moving  with  an 
average  acceleration  of  a  feet  per  sec- 
ond. 

Evidently,  a  body  moving  with  an 
accelerated  motion  has  a  different 
velocity  at  each  instant,  and  before  we 
can  find  the  space  passed  over  by 
such  a  body  we  must  get  the  average 
velocity  for  the  entire  distance.  If 
the  acceleration  or  increase  in  velocity 
is  uniform  the  average  velocity  is 
equal  to  one-half  the  sum  of  the  ini- 
tial and  final  velocities;  if  the  initial 
velocity  is  zero;  that  is,  if  the  body 
starts  from  rest  with  an  accelerated 


^^vel' 

w 


velocity,  the  average  velocity  is  one- 
!'ialf  the  final  velocity,  or  i  at,  and 
consequently  the  space  passed  over  in 
/  seconds  is  obtained  by  substituting 
this  value  of  Va  in  formula  (1),  giv- 
ing 

If  we  consider  equations  (2)  and 
(3)  as  sinuihaneous  equations  and 
eliminate  /  we  get 

V^^2as  (4) 

If  an  accelerated  body  did  not  start 
with  an  initial  velocity  of  o,  but  with 
a  velocity  of  u  fomnilac  {%),  (3)  and 
(  4 )  become  respectively — 

V  zrw+at  (5) 

5=w/+|a/2  (6) 

V^—u^-\-2a$.  (7) 

The  working  out  of  the  last  three 
fonuula?  is  left  as  an  exercise  for  the 
student. 

Retardation  is  the  opposite  of  Ac- 
celeration. It  is  the  decrease  in 
velocity  in  a  unit  of  time.  The 
formulae  for  accelerated  motion  apply 
for  retarded  motion  by  taking  into 
account  the  fact  that  retardation  is 
negative  acceleration. 

The  most  common  form  of  accel- 
erated motion  met  with  is  that  of  fall- 
ing bodies,  Wlien  a  body  falls  freely, 
there  is  the  attraction  of  gravity  act- 
ing continuously  upon  it,  giving  it 
an  acceleration  or  constant  increase  in 
velocity.  The  approximate  accelera- 
tion due  to  gravity  is"  32.16  feet  per 
second. 

A  special  case  of  falling  bodies  is 
that  of  a  body  moving  down  an  in- 
clined plane.  Let  ac  be  an  inclined 
plane  with  the  dimensions  in  feet  as 
shown.    Assume  a  hall  to  roll  from  a 
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to  4:  without  friction  ;  draw  de  to  rep- 
resent to  scale  the  attraction  of 
gravity  g,  resolve  this  into  two  cojti- 
ponents,  d  f  parallel  to  the  plane  and 


s^ 


r  f  perpendicular  to  it.  Then  the 
acceleration  acting  upon  the  ball  as  it 
lolls  down  the  incline  is  represented 
to  scale  by  d  /,  but  triangle  def  is 
shinlar     to     triangle     abc,     therefore 

de  ^m  OTdf=l2-20  of  32.  Ui^      5,^, 

Then  the  velocity  of  the  Ixdl  when 
it  arrives  at  the  point  c  is  found  by 
substituting  in  formula  (4) 

r7  =  -|^  20=24^ 

01* 

Now,  suppose  the  body  had  fallen 
frooT  a  to  b,  the  velocity  at  b  would  be 
tound  by  substituting  in  the  same 
formula,  but  the  acceleration  in  this 
case  would  be  g,  then 

V=y/2gl2^\/24g. 


Apparently,  then,  if  friction  is  neg- 
lected the  velocity  attained  by  a  body 
in  going  from  one  elevation  down  an 
inclined  plane  to  a  lower  elevation 
is  the  same  as  that  attained  by  a  body 
in  falling  through  the  same  difference 
in  elevation. 

Centrifugal  Force.— Suppose  a  body 
tn  be  revolving  about  the  fixed  point 
()  with  a  constant  velocity  and  let  it 
be  attached  to  the  point  O  by  a  string 
0  A :  the  body  is  then  said  to  have  a 
constrained  motion. 


Let  AC  be  a  vt-ry  small  arc 
the  path»  then  without  sensible  error 
the  tjndy  can  be  considered  to  move 
from  A  to  C  along  the  chord  instead 
of  the  arc.  If  the  body  were  detached 
from  the  string  at  the  point  A,  it 
w«  luld  move  along  the  tangent  A  £, 
but  since  it  is  not  free  to  move  along 
A  E  it  follows  the  path  of  the  circle 
and  in  going  from  A  to  C  it  is  drawn 
out  of  the  path  it  lends  to  take  by  a 
distance  AB. 

Let  the  velocity  of  the  body  in  the 
circular  path  be  represented  by  V  and 
let  t=^  the  time  to  go  from  A  to  C, 
and  let  R  be  the  radius  of  the  circle. 
Then  from  geomctr>'  AC^-^^ADyi 
A  B,  Now  A  C,  being  the  distance 
passed  over  by  a  body  moving  with  a 
constant  velocity,  is  equal  to  /  *  i  and 


f 
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A  D=    2/?,   therefore,   AB=  Jh-. 

^  R 

but  m4  B  is  the  space  passed  over  by  a 
body  moving^  with  an  accelerated  mo- 
tion and  it  is  therLfore  equal  to  \af^ 
then     \Qfi=l^fi,     or     a=V'.     tltat 

^2  R  ^ 

is  the  acceleration  along  the  radius 
caused  by  the  puH  of  the  string  is  F*: 

~R 
since  elementan-  phx-sics  tells  us  that 

Force  =  Mass  X  acceleration,     the 

force  pulling   on   the   siring  =  M  T*. 

~R~ 

This   outward   pull   on  the  string  is 
called  centrifugal  force  ( C.  F. ) 
Substituting  W  for  M  gives 


CF 


£^^ 


(8) 


in  which  if  W  is  in  lbs.,  V  and  g  m 
feet  per  second  and  R  in  feet  C  F,  will 
b4  given  in  pounds. 

Since  C  F.  is  used  largely  in  me- 
chanics, and  since  the  velocity  of  re- 
volving bodies  is  generally  expressed 
in  revolutions  per  minute  (r.  p.  in.),  we 
will  derive  another  formula  for  such 
wfirk.  Let  .V  be  the  r.  p,  m.,  then 
'^  n  "*  R  N  is  dte  velocity  in   feet  per 

second,  substitute  this  value  in  (8) 
gives 

C  F.^,00034  W  R  X.        (9> 


Problems. 

1.  Niagara  Falls  is  1*54  feet  high; 
how  long  does  it  take  the  water  to  fall 
over  tlie  falls,  and  what  is  the  velocity 
attained  at  the  bottom  in  miles  per 
hour?     Ans. — 3.194  sec.  TO  m.  p.  h. 

2.  A  meteor  falling  vertically  was 
nbservcd  to  fall  1,608  feet  during  the 
1-10  of  a  second  preceding  its  striking 
the    earth.      How    many    miles    liigli 


was  it  when  it  started  to  fall»  consider- 
ing it  a  freely  falling  body  and  hav- 
ing been  acted  upon  by  g--'i2.1G  ft, 
per  sec.  during  the  entire  distance? 
Ans. — 761.5  miles. 

ri.  A  camion  is  on  a  fort  which  is 
4n  feet  above  the  surrounding  plane, 
i:  is  fired  horizontally  with  an  inirial 
horizontal  velrxrity  of  1,300  feet  per 
second,  which  velocity  we  will  con- 
sider constant  during  the  entire  Bight, 
How  far  did  the  ball  i^o?  Ans. — 
^^.rioOXi  ft. 

4.  \  car  starts  from  the  top  of  a 
slope  3,000  feet  above  the  surround- 
ing country,  the  length  of  the  track 
from  the  top  to  the  lower  level  is  30 
miles,  neglecting  friction,  how  long 
will  it  take  the  car  to  arrive  at  the  bt:jl* 
torn,  and  what  will  be  its  velocity  at 
the  kittom?  Ans. — 1*3  min.,  1.3  sec; 
'imM\  m.  p,  h. 

5.  A  skyrocket  took  7  seconds  from 
the  time  it  left  the  groun<l  until  it  re- 
Uiriied:  how  high  did  it  go?  Ans.— 
1!H).DS  feet. 

G.  A  boy  threw  a  stone  into  a  win- 
dow. The  stone  was  in  the  air  two 
seconds:  how  high  was  the  window? 
Ans.^n4;i^>  ft. 

7.  Wliat  must  be  the  initial  veloc- 
ity given  to  a  rifle  ball  to  make  it  rise 
<tne  mile  in  the  air  if  fired  directly  up- 
wards?   Ans, — 582, TO  ft.  per  sec, 

>>.  \  bndy  had  been  moving  with 
a  uniform  veltxnty  of  40  feet  per  sec- 
ond, it  was  then  acted  upon  by  a  con- 
stant force  which  is  capable  of  giving 
it  an  acceleration  of  25  feet  per  second. 
What  will  be  the  velocity  of  the  body 
after  it  has  moved  9(5  feet  under  these 
new  conditions?    Ans. — ^80  ft.  per  sec. 

I),  In  problem  8,  how  long  did  it 
take  the  IxkIv  to  move  over  the  9G  feet. 


395 


THE  DRAFTSMAN. 


and  what  was  the  average  velocky  for 
that  time?  An^.— L6  sec,  (50  ft.  per 
sec- 

K».  In  a  l(X)p-the'Ioop  machine  a 
man  with  a  bicycle  starts  froni  the 
platform  at  .U  rides  down  the  incline 
and  develops  speed  enough  to  carry 
him  around  the  loop  at  B,     The  man 

A 


H 


B 

and  wheel  weigfh  200  lbs.,  the  height  H 
is  30  feet.  Wliat  must  be  the  lowest 
height  A'  which  could  be  used,  neg- 
iecting  friction?    Ans, — 125  ft. 

It,     A  smooth  glass  inclined  plane 


In  the  matter  nf  book  pubUcations 
Russia  is  at  the  foot  of  the  list  of 
nations. 


A  new  explosive,  which  is  called 
ammonal*  has  been  made  from  pow- 
dered aluminum. 


Cement  is  being  used  instead  of 
wood  for  piles.  They  arc  made  in 
triangular  shape,  and  are  driven  in 
the  same  manner  as  those  of  wood> 


To  dock,  scrape  and  paint  one  of 
ttie  British  ironclads  costs  an  average 
of  $20,000.  and  this  has  to  be  done 
twice  a  vear. 


Copper  mines  in  Michigan  have  in- 
creased in  number  from  less  than 
7,000  in  1893,  to  more  than  14,000 
in  1003. 


and  ball  were  used  to  determine  the 
value  of  g;  the  plane  made  an  angle  . 
of  30°  with  the  horizontal.  The  aver- 
age of  several  trials  gave  the  follow- 
ing result :  When  the  ball  was  liber- 
ated at  the  top  it  passed  over  the  first 
ID  J  feet  in  li  seconds.  What  was  the 
value  of  gf    Ans.— 32.39. 

1*?.  A  train  weighing  2-t  tons  is 
running  at  the  rate  of  60  mileii  an 
hnnr  on  rails  4  feet  apart :  it  rounds 
a  curve  of  radius  3,000  feet:  (a) 
What  is  the  pressure  on  the  flanges 
-of  the  wheel  if  the  rails  are  both  the 
same  level?  (b)  How  much  higher 
should  the  outer  rail  be  in  order  that 
no  pressure  should  be  exerted  upon  the 
flange?     (Consider  no  friction,) 

Ans.— (aj,  3,852.7  lbs.,  (b),  3.84-f 
inches. 


Sunflowers  make  good  fuel       Tlie 
stalks  when  dry  are  as  hard  as  maple 


^ 


wood  and  make  a  good  fire,  and  the 
seedheads»  with  the  seeds  in,  arc  said 
to  bum  better  than  the  best  hard 
coal 


The  great  Corliss  engine  that  fur- 
nished the  power  for  the  Centennial 
Exposition  at  Philadelphia  had  300 
horse  power.  At  St,  Louis  one  en- 
gine has  8,000  horse-power. 


Greece  is  overrun  by  well  educated 
men  who  do  not  know  how  to  earn  a 
living.  The  country  swarms  with 
doctors  who  have  no  patients  and 
lawyers  who  have  no  briefs,  while 
laborers  to  till  the  soil  are  at  a  prem- 
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f  Few  people  realize  what  it  nicans 

to  possess  a  knowledge  of  clrawin<T. 

'  and  to  be  able  to  utilize  that  knowl- 
eilj^e  at  pleasure.  It  has  long  been 
a  belief  amorify  many  people  that  mu' 
must  have  a  natural  ahiliiy  in  order 
lieen  exploded  by  the  introduction  of 
to  be  able  to  draw.  Ihit  this  idea  has 
drawing:  itito  the  curriculum  of  study 
in  the  public  schiX)ls  all  over  the 
coimtry.  The  progress  which  nearly 
all  students  make  in  the  study  of 
drawing  in  school  sliows  conclusively 
that  it  can  be  learned,  in  just  the 
sajnc  manner  as  music,  geography, 
arithmetic,  or  writinj^'.  True,  some 
students  excel  in  drawing  the  same 
as  in  all  other  studies,  but  that  does 
not  of  necessity  provr  that  they  have 
more  natural  ability  for  tnie  study 
than  another.  It  is  usually  because 
they  devote  more  time  to  that  particu- 
lar study  because  they  liki-  it  better 
than  they  do  the  others. 

A  ktiowdedge  of  drawing  is  of 
more  practical  value  to  every  one  than 
almost  any  other  Hue  of  stud  v.  For 
instance,  if  one  wishes  to  explain  to 
^r»me  one  else,  perhaps  a  foreigner. 
;  some  one  who  is  unable  to  '*catch 
the  idea"  as  you  see  it,  a  few  strokes 
of  the  pencil  or  pen,  by  way  of  illus- 
tration, makes  it  all  clear.  It  is  done 
in  one-third  the  time  and  with  much 
less  eflfort  than  it  would  take  to  write 


Why  Learn  Drawing? 

Bv  D.  FJdrcd  Wood, 


it  or  explain  the  same  thing  in  wurds. 
Drawing  comes  the  nearest  to  being 
a  universal  lant^uage  of  any  art  at  the 
present  time,  as  people  of  all  national^ 
ities  readily  see  the  things  expressed 
ill  draw^ings. 

Then  another  thin 4.  the  person 
who  can  draw,  even  if  lie  knows  but  a 
little  aliout  it,  will  see  things  all 
through  life  which  otherwise  w^ould 
pass  unnoticed.  Why?  Because 
people  learn  by  seeing.  The  great 
majority  of  people  have  nevt-r  been 
trained  to  properly  see  how  a  thing 
actually  appears.  This  is  the  kind  of 
training  the  study  of  thawing  will 
give  you.  Did  >ou  ever  write  out  a 
word  to  see  hnw  it  ltx»ks,  when  you 
were  a  little  uncertain  just  how  to 
spell  it?  Somebody  may  tell  you 
bow  a  Hower  or  tree  kx>ks.  but  you 
can*t  Ivuow  so  much  about  it  as  you 
can  by  "taking  a  look"  at  it.  If 
yoii  know  how  to  draw  you  see  more 
of  the  details  and  beauties  with  which 
everything  in  nature  is  surrounded. 

We  all  think  we  know  how  a  cat  or 
dog  looks,  but  few  of  us  can  make  a 
drawing  of  cither  one.  Our  efforts 
would  probabl}  hynk  about  as  much 
like  one  as  the  other,  and  the  only 
way  our  friends  would  ever  know 
what  it  was  would  be  for  us  to  mark 
it  in  plain  letters  '*this  is  a  cat'*  or 
**this  is  a  dog."     The  reason  why  wv 
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caii*t  iIm  this  is  not  because  of  any 
lack  of  natural  abiiity  or  talent,  but 
because  we  have  never  noted  the  dis- 
tingtiishing  features  of  a  cat  or  a  dog 
—never  seen  them  as  they  really  are. 

We  all  know  how  our  mother, 
lather,  sister  or  brother  looks,  but 
for  the  life  of  us  we  couldn't  draw  a 
picture  which  would  he  a  recr>gnizable 
likeness,  because  we  never  I(X)ked  at 
them  from  an  artist's  standpoint,  or 
with  a  thought  of  their  distinguishing 
features. 

And  right  here  consider  for  a  mo- 
ment what  an  accomplishment  it  is 
to  be  able,  when  one  is  out  in  a  com- 
pany of  friends,  to  sit  down  and  tlraw 
a  likeness  of  some  one  of  them,  or 
even  draw  pict vires  from  memory  or 
imagination.  The  whole  company 
would  be  asking  the  privilege  of 
watching  you  while  you  are  at  work* 
They  marvel  at  the  way  expression 
is  brought  out.  is  changed  from  good 
to  bad,  sensible  to  senseless,  from 
old  age  to  youth,  by  the  sim|>Ie  chang- 
ing of  a  few  lines,  sometimes  one  very 
small  one.  They  will  stand  frir 
iiours  and  watch  a  person  draw  and 
idolize  him  when  he  is  through.  Ily 
<loing  just  a  little  practicing  in  this 
way  the  artist  has  no  difficulty  in  be- 
coming  "the  lion  of  the  hour,"  Hr 
places  himself  in  the  front  ranks  of 
society,  which  ever  stands  ready  to 
how  in  humble  submission  at  his 
feet.  Why?  Hecause  they  all  know 
that  whLie  he  may— while  in  their 
presence — put  in  the  beauty  lines  in 
making  a  picture  of  them,  he  can,  and 
just  as  easily,  because  he  knows  how, 
use  others  which  will  place  them  in 
an  uncomfortable  light,  to  say  the 
least. 


The  artist  becomes,   as  it   w^erc,  a 

nder  of  men.  He  wields  a  most 
powerful  influence  over  people,  and 
is  a  recognized  factor  in  molding  pub- 
lic opinion,  even  to  shaping  the  des- 
tinies of  nations,  and  the  building 
of  worlds. 

Look  at  the  great  men  in  the  field 
nf  commercial  newspaper  art  today — 
such  men  as  PYed  Opper,  John  T. 
.McCntcheion,  George  Busch,  Daven- 
port and  Charles  Dana  Gibson.  The 
late  Hon.  Marcus  A.  Hanna  once  said 
that  there  was  only  one  man  of  whom 
he  was  afraid  and  that  was  Daven- 
port, cartoonist  for  the  New  York 
Journal,  because  he  said  there  was 
nothing  he  could  do  but  *'grin  and 
bear"  the  caricature  drawings  which 
were  made  of  him.  We  are  all 
familiar  with  the  society  cartoons  of 
Gibson  and  others,  and  anyone  can 
at  once  realize  what  a  potent  factor 
these  men  are  in  picturing  the  na- 
tional and  inteniationa!  events  of  to- 
day and  shaping  men's  minds  in  con- 
formity with  the  policies  of  die 
"powers  that  be.'*  It  has  also  been 
said  that  political  office-seekers  dreatl 
the  artists  and  ilhistrators  as  much, 
«H  more,  than  anything  else,  for  if 
they  have  ever  made  a  mistake  in 
their  lives  it  is  sure  to  become  known 
and  then  the  "molehiir*  is  changed 
into  a  "mountain"  through  the  niai^jc 
pen  of  the  artist. 

Such,  then,  are  some  of  the  possi- 
bilities before  the  person  who  can 
draw,  to  say  nothing  of  the  pleasure 
and  satisfaction  derived  from  present- 
ing  our  friends  with  a  piece  of  our 
riwn  handiwork.  We  all  know  how 
much  more  a  present  is  appreciated 
il  it  represents  a  certain  amount  r»t 
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friend's  own  labor.  We  cherish 
a  keepsake  and  when  rccasion 
offers  usually  find  some  way  to  return 
the  kindness  in  die  same  manner. 

And  besides  all  this  there  are  pos- 
sibtlities  and  opportunities  for  mak- 
ing those  ''delightful  poetic  tran- 
scriptions of  nature/'  When  one 
^oes  on  a  tour  or  travels  into  new 
or  strange  places,  how  many  of  us 
have  wished,  time  after  time,  for  the 
artist's  ability — to  reproduce,  to  save 
from  total  oblivion,  except  in  mem- 
ory, to  preserve  for  future  enjoyment, 
some  tender  and  suggestive  record  of 
a  judiciously  selected  landscape  sub- 
ject, an  exquisite  sunrise  or  sunset,  a 
charming  forest  glen.  Oh,  for  a  gen- 
eral artistic  equipment  capable  of  ren- 
dering with  dignified  effect  these  pic- 
turesque effects.  Such  work,  when 
brilliant   in   handling   and   elaborately 


finished  withtuit  excess  of  labor,  IvdS 
an  air  of  fifK>ntaneity  wliich  makes  it 
extremely  persuasive.  And  in  no 
other  w^ay  can  one  give  expression  lo 
poetic  ideas  so  vividly  as  by  the  art 
of  drawing. 

My  young  friends,  learn  to  draw. 
It  means  more  to  you  than  anything 
else.  Study  the  works  of  artists  and 
ilraftsmcn  along  the  tine  of  your  in- 
clination. Read  the  best  publications 
devoted  to  the  interest  of  those  w^ho 
wield  the  pen,  crayon  or  brush.  If 
you  desire  to  follow  some  branch  of 
art  as  an  occupation,  indeed  as  a  pro- 
fession, tliere  is  good  money  in  it : 
there  is  plenty.  The  field  is  not 
crowded  at  the  top,  where  you  can 
certainly  be  if  you  have  the  true  de- 
sire, the  ambition  and  the  aspiration 
to   achieve. 


I 


Our  Rapid  Age. 


his 


h 


Mr.   Dwight   L.   Stoddard,   in 
Steel  Square  Pocket  Book,  says: 

A  quarter  of  a  century  ago,  al- 
:hough  mechanics  worked  longer  days 
than  today,  yet  they  seemed  to  have 
plenty  of  time  to  walk,  or  ride  with 
an  ox  team  to  their  work.  And  they 
thought  they  were  going  at  a  great 
speed  if  they  rode  in  a  car  drawn 
by  a  mule.  But  today  they  must  go 
at  a  breakneck  speed  on  a  bicycle, 
automobile,  or  as  fast  as  electricity 
can  carry  them. 

They  used  to  work  by  tlie  day. 
Now  they  work  by  the  hour,  and  the 
time  seems  near  when  they  will  work 
by  the  minute,  and  every  minute  must 
coimt, 

"Think  of  putting  in   a   time  card 


with  t80  minutes  for  an  eight-hour 
day.  If  one  was  late  in  the  morning, 
say  fifteen  minutes,  it  would  be  de- 
ducted  from  the  above. 

"It  would  come  to  a  point  where 
the  careful  workman  would  soon  ac- 
quire the  habit  of  having  his  hammer 
in  the  air  waiting  for  the  first  tone 
of  the  whistle,  and  if  it  was  raised 
for  a  stroke  when  closing  time  came 
he  would  leave  it  there,  that  is,  if  the 
atmosphere  was  thick  enough  to  hold 
it  till  morning. 

"The  draftsman  would  leave  his 
pencil  standing  at  a  point  against  the 
scale  and  he  would  soon  acquire  the 
habit  of  not  looking  up  from  his  work 
during  the  day.  Alas!  we  regret 
that  such  a  future  is  before  us.       It 
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will  no  doubt  make  some  of  us  old  to 
ihink  about  it,  or  cause  us  to  change 
to  a  climate  where  the  sons  of  toil 
do  not  hustle  quite  so  much/' 


Drawing  Scales. 

The  subject  of  drawing  scales  has 
certainly  had  devoted  to  it  its  share 
of  articles,  but  as  every  engineer  and 
draftsman  has  ideas  of  his  own  about 
scales,  I  would  like  to  express  mine. 

As  sixty  and  seventy-two-inch 
rules,  graduated  in  inches,  have  so 
universally  taken  the  place  of  the  old 
style  two  and  three- foot  rules,  a 
drawing  scale  or  set  of  scales  to  con- 
form with  same  should  be  had.  The 
architects*  scale,  as  commonly  used 
by  mechanical  draftsmen,  was  very 
goo<:l  some  time  ago*  when  dimensions 
on  drawings  and  sketches  were  in  feet 
and  inches,  thus,  4' — 7",  but  now,  as 
il    is    more    practicable    to   put    same 


scale.  With  such  a  scale  a  drafts- 
man  would  not  have  to  calculate  men- 
tally what  dimensions  in  inches  cor- 
responded to  one  in  feet  and  inches 
and  then  change  it  back  again  w^hen 
he  places  the  dimension  upon  the 
drawling.  Then  comes  the  checker, 
w^ho  also  would  find  the  same  con- 
venience in  an  inch  scale.  Time  now 
wasted  in  going  over  figures  to  be 
sure  of  them  would  be  saved,  and 
also  fewer  mistakes  w^ould  be  made 
Accompanying  sketch  shows  cuts 
of  scales  which  would  be  most  com- 
mon to  mechanical  draftsmen.  I 
would  suggest  that  the  scales,  four 
in  number,  full  size,  half  size,  quarter 
size  and  eighth  size,  would  be  separate 
and  having  one  edge  only  graduated. 
They  may  be  made  either  flat  or  tri- 
angular, as  the  draftsman  deems  best 
adapted  for  his  work.  The  flat  scales 
are  very  handy  for  reading  dimen- 
sions  from  drawings  or  blue   prints. 
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dimensions  on  in  inches,  thus,  55".  it  but  for  accurate  drawing  a  metal  tri- 

would  be  handier  if  a  person  had  a  angular    scale    is    better    because    a 

scale  graduated  in   inches  the  entire  prick  point  can  be  used  to  good  ad- 

Vogth  of  same,  called  a  full  divided  vantage, — H.  MacDonald. 


A  Letter. 


A>/»fcru'  Dan: 

In  reply  to  your  letter  relative  tf) 
the  drafting  business,  will  now  an- 
swer  somewhat  more  at  length. 

You  ask :  First — Wliat  is  the  work 
like,  or  of  what  docs  it  consist? 
Second — WHiat  should  one's  ediica- 
tinn  be  to  insure  success,  or,  more 
specifically,  what  studies  should  you 
pur  sue  in  the  junior  and  senior  years 
of  your  High  School  course  ' 

To  the  first  1  will  say  in  gjeneral 
tliat  d  raft  in  i:^  is  the  written  lanj^^ia^e 
f  construction. 

Drawings  are  oi  two  general  var it- 
ties — 'picture  drawingi^s,  which  bcloni^ 
more  to  the  domain  of  the  artistic. 
but  show,  in  a  general  way.  the  ap- 
pearance of  the  construction,  and 
working  drawings,  which  give  all  the 
information  necessary  to  make  what- 
ever they  are  drawings  of.  It  is  this 
variety  that  the  draftsman  usually 
deals  with,  and  it  is  his  business  to 
make  them  as  clear,  concise  and  com- 
plete as  possible,  artistic  ability  cut- 
ting but  a  smaJl  figure  except  in  some 
classes  of  work,  such  as  ntonumental 
work»  art  structural  work,  or  decora- 
tive work  of  various  kinds. 

For  instance,  you  wish  a  table 
made:  you  have  a  picture  of  a  table 
just  like  you  want  it;  you  put  some 
figures  on  the  picture,  giving  the 
sizes  of  the  parts  and  say  what  sort 
of  wood,  what  sort  of  finisli,  etc.,  and 
it  becomes  a  drawing,  and  when  sent 
to  the  carpenter  shows  him  just  what 
you  want  made. 

Suppose   the   one   in    charge  gives 


you  a  rough  sketch  nf  a  table,  tell- 
ing yoii  how  he  wishes  it  to  be  made, 
gi%xs  you  sizes,  etc.,  anil  looks  after 
\onr  work  from  time  to  time.  You 
make  a  drawing  for  it  and  might  be 
called  a  draftsman,  in  so  far  as  this 
particular  case  is  concenied,  hut  >ou 
are  only  a  coffyist  drafts siij:K 

Again,  suppose  a  table  is  needed 
tor  some  particular  purpose.  ^'ou 
make  a  drawing  of  a  table  to  fit  tliis 
purpose,  taking  into  account  size, 
material,  methrxl  of  putting  together, 
w!iat  facilities  the  one  who  makes  it 
has  for  doing  the  work,  keepin^^  up- 
ptrmost  in  mind  the  purpose  for 
wliich  is  it  intended  and  not  making 
it  C(3st  too  nmch  or  yet  l)c  a  poor 
job:  taking  hold  i>f  existing  condi- 
tions,  whatever  they  may  be.  and 
striking  a  happy  mean  whereby 
\ou  accomplish  the  desired  result  in 
the  best  manner.  You  are  now  a  de- 
signer, !^r  at  least  a  dcsii^nim^  (hafts- 

:\m  draftsman,  to  be  of  much 
value  to  a  concern  manufacturing 
anything  or  doing  engineering,  must 
be  to  some  extent  a  designer.  It  is 
an  easy  matter  lo  learn  how  to  draw, 
hut  to  know  what  to  draw,  i.  e,  have 
good  ideas  of  how  to  make  things, 
is  not  so  easily  learned  and  only 
comes  to  one  by  practical  experience. 
In  the  case  of  the  table:  You  may 
know  about  how  large  to  make  the 
various  parts  in  order  to  have  a  goocl 
strong  table,  but  if  it  were  a  bridge 
or  a  crane  you  were  building,  the 
parts  would  have  to  be  calculated  for 
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strength. 

The  draftsman  iisnally  starts  in  as 
a  tractjr,  i.  e,,  he  inks  in  at  her  people's 
ilrawings  on  transparent  cloth,  called 
Iracinjn-  cloth.  He  thus  leanis  how 
things  are  shown  and  "catches  on*' 
to  many  ideas  about  how  things  are 
made.  As  he  advances,  he  makes 
drawings  himself,  mainly  copied  (rtiii 
other  drawings  with  changes,  and 
gets  more  ideas,  and  commences  to 
work  in  ideas  of  his  own. 

When  he  has  enough  ideas  of  his 
nwn.  so  that  he  can  take  hold  of  a 
general  scheme  and  get  oitt  the  details 
in  good  shape,  he  is  a  draftsman. 
He  may  only  be  a  detail  man,  bnt  in 
some  classes  of  work  a  good  detailer 
\^  a  pretty  good  man. 

A  draftsman  is  both  a  student  and 
an  instructor.  He  is  always  studying 
his  work  and  the  work  of  others,  and 
is  always  instructing  his  fellows  who 
have  not  studied  or  worked  on  what 
he  has.  The  drafting  room  is  neces- 
warily   a   school   of  construction. 

As  to  the  education  necessary . 
r**ew  men  in  the  business  have  the 
preliminary  training  they  ought  to 
have,  and  yet  too  much  thcon  and 
too  little  practice  are  not  looked  upon 
favorably.  A  university  course  is 
not  a  necessity,  but  would  be  a  very 
decided  advantage.  A  good  High 
School  education  would  make  a  fair 
f<mndation  upon  which  to  build.  Of 
the  languages,  German  would  come 
in  handy,  as  many  technical  works 
not  translated  are  written  in  that  lan- 
guage, hut  is  not  essential.  Mathe- 
matics and  physics  are  the  backbone 
of  the  constructive  sciences.  Calcu- 
lus is  seldom  used  in  the  drafting 
room,  although  it  is  used  very  much 


in  the  theory  of  mechanics.  One  can 
get  along  very  well  w^ithout  it  and 
do  good  work  when  they  understand 
the  ordinary  geometric  propositions 
and  are  able  to  solve  a  triangle. 

Of  pliysics  one  should  understand 
thoroughly  all  that  is  taught  ui  tlic 
ordinary  textbooks.  The  parts  upon 
which  it  will  be  necessary  to  enlarge 
later  will  depend  largely  upon  what 
line   of   draftmg   the   student    enters. 

Draftsmen  are  one  section  of  that 
large  class  who  do  something  with 
their  hands  and  brains  for  a  liveli- 
hood. They  employ  their  brain  fat  in 
developing  constructions  which  add 
to  our  convenience,  or  safety,  or  are 
otherwise  necessary  or  desirable. 
Latin,  Greek,  art,  literature,  fashion, 
society  and  politics  are  only  side  is- 
sues  w^ith    them. 

A  doctor  operates  upon  a  piatient 
for  appendicitis  when  Rochelle  salts 
would  have  been  more  to  the  point. 
The  man  dies.  The  doctor  worked 
hard  with  him.  but  the  man's  time 
had  come*  so  say  the  people.  A  law- 
yer defends  an  innocent  man,  but  he 
is  hung.  Twelve  good  men,  tried 
and  true,  found  him  guilty,  so  the 
jjeople  say  it  is  so.  The  lawyer  had 
a  bad  case,  he  did  all  he  could.  A 
miniKter  may  drive  the  young  from 
the  fold  by  preaching  ten-yard  faces, 
hell  fire  and  brimstone,  w^ork  in  the 
vineyard,  but  take  no  amusement, 
and  he  is  a  zealous  man.  But  let  a 
structure  faO  and  see  how  soon  the 
engineer's  reputation  is  blasted.  He 
deals  with  the  immutable  law^s  of  na- 
ture, be  they  known  or  unknown. 
And  when  failure  occurs  it  \^  **op  to 
him." 

Your  Uncle  Jack, 


L 


fflBMEMllIiMl 


CHIJ  KLMNO 


PQRSTUVWXYZd.,-:: 

ijklmnopqrstuvwxyz. 

^  BCDErCH/JKL  MNOPQ 

abcdefgh/Jk/mnopgrs  tuv\^xyz. 

'AB  C  D  E  F  G  nUKJLMIVlCXlL 
OJ='0nSTUVW\2. 3  4  5  6  7  8  Q 

'abcclefp;hiJklmnopqrstuwvxyz. 

a  b  c  d^fg  hijklmnopq  rs  I  ax^v^xy  z. 


^ABCDtFGnUKLmnOPQRST 
UVWXYZ  a  J2  54567590781 

e).bcde(qhijklmnopqr5tuvwxY2 

^^^>(>CDtrGHIJKLMNOPQRS 
TUVWXY2&  I234567S90 

abcdefqhijklmnopqrsluvwxYZ 

EACH  ONE   ON  HEAVY    DRAWING  PAPtR* 
ABOUT  SCVCN    8Y    ELCVCN    ^^CrlE:S 

For  lettering  workinq  drauinqs. 


PriaaiEM  PLATE 

iNSTRUMENTAL    AND 

ff^EE  PhND 

PROBLEM  4  4.  Jj^ 


By  Prof.  A.   Edward   Rhodes. 
It  is  desirable  to  confine  the  letter- 

tg  of  drawings  to  one  or  tw^o  stand- 
d  alphabets  that  are  plain  and  dis- 
tinct, and  the  principles  of  wfiich  arc 
easily  acquired.     These  conditions  are 


fulfilled  in  the  letters  shown  in  the 
accompanying:  plate.  These  letter*, 
may  be  made  free-hand  or  with  in- 
struments. Lettering  is  easily  learned 
if  the  shape  of  the  letters  is  first 
fixed  in  t]ie  mind  of  die  student.  This 


J 


4<>3 


THE   DRAFTSMAN. 


is  most  readily  done  by  coniparing  the 
various  letters  composing  the  lower 
case  alphabet,  (No.  3  on  the  plate.) 
The  basiis  of  the  It-tters  in  this  alpha- 
bet is  a  circle. 

a  is  a  circle  with  a  vertical  line 
added  to  its  right  side, 

fr  is  a  circle  with  a  vertical  line 
addcfl  to  its  left  side, 

c  is  about  three- fourths  of  a  circle, 
open  at  the  right  side, 

d  is  like  a  except  that  the  vertical 
line  is  longer. 

e  is  like  c  with  the  addition  of  a 
horizontal  line  across  the  interior, 

/  is  like  a  cross  with  the  addition 
of  a  small  curve  at  the  top. 

g  Is  d  inverted.  The  lower  end  of 
(his  letter  may  be  curved  to  the  left 
as  shown, 

h  is  hke  b  except  that  only  the  up- 
per half  of  the  circle  is  used  and  that 
the  right  end  of  the  semi-circle  is 
continued  vertically  to  the  guide  line. 

i  is  simply  a  vertical  line  with  a  dot 

above  it. 

/  is  about  three*fourths  as  wide  as 
the  diameter  of  a. 

k  consists  of  three  straight  lines, 
the  longest  one  a  vertical,  the  others 
at  45   degrees  with  it. 

/  is  simply  a  vertical  line. 

m  consists  of  the  upper  halves  of 
two  tangent  circles,  and  those  vertical 
hues. 

n  is  the  left  half  of  m.  it  also  is 
like  h  with  the  top  of  the  strm  re- 
moved. 

0  is  simply  a  circle.  It  is  the  basis 
of  all  the  curved  letters. 

/»  is  b  inverted, 

q  is  like  g.  excepting  that  the  cur\'e 
at  the  bottom  is  turned  to  the  right. 

r  is  the  left  half  of  n. 


s  consists  of  the  upper  and  lower 
p^ortions  of  the  base  circle,  and  of  a 
reverse  curve  joining  the  left  end  of 
the  upper  with  the  right  end  of  the 
lower  portion, 

/  is  /  with  a  horizontal  line  three- 
fourths  as  long  as  the  diameter  of  a 
and  even  with  the  top  of  the  curved 
letters. 

u  is  n  inverted  and  reversed* 

z*  is  two  lines  meeting  at  their  lower 
extremities  and  making  equal  angles 
with   the  horizon. 

w  is  two  v's  placed  side  by  side  and 
touching  at  the  top, 

.r  is  two  lines  inclined  at  forty-five 
degrees  and  intersecting  at  their  mid- 
dle points. 

y  has  the  right  vertical  line  of  u 
produced  down  and  ending  in  a  curve 
like  g, 

s  consists  of  two  horizontal  lines. 
and  an  inclined  line  connecting  them, 

CAFIT.\LS,    OR    UPPER    CASE    ALPHABET, 

These  letters  and  figures,  like  the 
lower  case  letters,  are  based  upon  the 
circle  and  are  self-explanatory. 

Beginners  never  can  letter  welk 
and  it  is  necessary  that  they  de%'otc 
considerable  time  to  practicing  letter- 
ing before  attempting  to  letter  or  di- 
mension a  drawing,  for  no  matter 
how  well  the  views  may  be  drawn, 
it  the  lettering  is  poorly  done  the  fin- 
ished drawing  will  not  have  a  neat 
appearance.  No  draftsman  can  let- 
ter as  rapidly  as  he  can  do  ordinar>' 
writing.  Ver}^  frequently  more  time 
is  spent  in  lettering  a  drawing  than 
in  inking  in  the  views  of  the  object 
represented.  The  importance  of  good 
lettering  cannot  be  over-estimated. 

Large  letters,  like  those  shown  at 
1,  2,  3.  4,  6  and  T,  may  be  made  with 
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tht!  inslnniients.  The  small  an<l  in- 
clined letters,  like  5,  8,  d  and  10,  are 
»nac!e  free-liand,  usini;  first  a  round' 
pointed  pencil  and  then  an  ordinary 
writing  pen. 

When  makin^^  free  hand  letters  a!- 
ways  draw  at  least  two  horizontal 
guide  lines*  and  if  the  least  trouble  is 
experienced  in  making  the  stems  of 
Utters  parallel,  draw  guide  lines  for 
the  stems.  Great  care  should  6e  ex- 
ercised to  get  all  horizontal  lines  hori- 
zontal, all  vertical  lines  vertical  and 
all  inclined  lines  parallel. 

The  guide  lines  are  for  limiting  the 
letter  to  its  exact  size,  therefore, 
when  a  line  should  meet  a  guide  line 
make  it  do  so,  but  do  not  leave  it  pro- 
ject beyond  the  limiting  guide  line. 


Blue  Printing. 


By   Fred  D,  Foss. 

Having  received  a  letter  from  a 
prominent  architect  of  Omaha,  ask- 
ing for  a  formula  for  making  "blue 
print  paper  and  instructions  for  de- 
veloping the  same,*^  I  will  allows  the 
intended  continuation  of  the  articles 
on  hydrochinon  development  to  lapse 
and  comply  with  the  request,  giving 
several  fonnulas  for  working  the  pro- 
cess,  and  also  the  formula  in  use  by 
myself. 

Perhaps  a  few  preliminar\  remarks 
may  lead  to  a  clearer  understanding 
of  the  action  of  light  upon  paper 
sensitized  with  iron  salts,  so  as  the 
result  of  Sir  John  Herschelfs  inves- 
tigations will  be  given.  "The  double 
citrate  of  iron  and  ammonia  is  more 
readily  acted  upon  by  light  than  any 
of  the  other  iron  salts,  the  double 
oxalate  of  iron   antl   potassium   rank- 


ing next.  (Printing  with  the  Intt^r 
has  only  an  experimental  value,  so  it 
will  i:ot  be  treated  i^f  in  this  article,  i 
The  law  upon  ^shich  the  process  ot 
printing  with  salts  of  iron  is 
bssed  is  that  the  ferric  salts 
are  by  the  action  of  light 
reduced  to  tbe  ferrous  salts,  which  are 
capable  of  being  acted  upon  by  vari- 
ous toning  agents,  such  as  potassium 
ferrocyanide,  chloride  of  gold,  pla- 
tinic  tetrachloride,  mercuric  chloride, 
potassic  bidiromate,  cupric  chloride, 
and  others.  The  developing  solution 
n^ost  commonly  employed  is  potassic 
firrocyanidc,  and  for  its  use  two 
methods  are  adopted,  one  being  to 
coat  well-sized  paper  with  the  solu- 
tion of  the  iron  salt,  dry,  print,  and 
tone  on  a  solution  of  potassic  ferro- 
eyanide.  The  other  and  more  con- 
venient method  is  to  coat  the  paper 
with  a  mixed  solution  of  iron  and 
fcrrocyanide,  and  to  fix  the  print  in 
water.  Should  the  first  method  be 
chosen,  the  following  way  may  be 
adopted: 
Citrate  of  iron  and  amnionia 

,,....   154  grains 

Water   (distilled)    25  drams 

Apply  this  solution  to  the  paper 
with  a  brush  or  sponge,  or  float  the 
paper  on  it  from  one  to  three  min- 
utes. When  dry,  expose  under  the 
negative  until  a  faint  image  is  visible. 
For  a  blue  print,  immerse  in  a  solu- 
tion of  potassium  fcrrocyanide  one 
to  ten  (potassium  ferrocyanide  one 
ounce,  water  ten  ounces).  When  the 
image  is  fully  developed  or  toned, 
wash  thoroughly  in  water,  adding  a 
little  citric  or  acetic  acid  to  the  first 
wash  water.  This  will  dissolve  out 
all  the  soluble  salts  and  leave  the  blue 
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image  uncHangeable.  If  a  purple 
imagfc  is  desIrccU  immerse  ihc  print 
II ;  a  neutral  solution  of  chloride  of 
KoW  (gold,  1  ^rain;  water,  4  ounces: 
to  which  is  added  a  few  drops  of 
saturated  solution  of  bicarbonate  of 
soda).  The  reduction  of  the  gold 
takes  place  according  to  the  law  that 
the  ferrons  salts  reduce  salts  of  e:old 
u)  the  metallic  state.  To  fix  the  pic- 
trres»  they  are  immersed  in  a  bath 
<jf  dilute  hydrochloric  acid  and  then 
thoroughly  washed  in  water.  This 
process  gives  the  once  famous  chryso- 
type.  Other  tones  may  be  produced 
by  immersing  the  prints  in  a  very  di- 
k^tc  solution  of  platinic  tetrachloride, 
HKTcuric  chloride*  cupic  chloride,  or 
potassic  bichromate  of  about  the  same 
slrength  as  the  gold  solution  men- 
tioned above,  always  using  the  acid 
ijath,  followed  by  copious  w^ashiiig. 
These  methods  give  very  pleasant  re- 
sults and  are  worthy  the  attention 
of  architects  who  desire  to  reproduce 
tlKir  plans  or  drawings.  Pure  chem- 
icals, water  and  paper  should  be  tised 
if  permanency  of  prints  and  good  re- 
sults are  desired.  Longer  exposure 
will  be  found  necessary  with  the  salts 
of  gold,  platinum,  etc.»  than  whini 
the  ferrocyanide  is  employed.  An 
interesting  method  of  developing 
prints  for  paper  prepared  with  the 
double  salt  of  iron  and  ammonia  is 
to  float  on  a  forty-grain  solution  of 
silver  nitrate,  to  which  a  few  drops  of 
gallic  acid  or  acetic  acid  have  been 
added.  The  silver  nitrate  is  reduced 
to  the  metallic  state  by  the  ferrous 
salt,  and  the  metallic  silver  is  de- 
posited where  the  ferrous  salt  was 
present.  The  gallic  acid  causes  a 
further    reduction   of    silver,    and    an 


image  in  metallic  silver  is  fornied. 
which  is  presumably  permanent.  We 
now  come  to  the  more  usual  method 
of  using  the  citrate  of  iron  in  con- 
junction  with  tlie  ferrocyanide,  thus 
uniting  sensitizer  and  developer. 
This  process  has  simplicity  to  recom- 
mend it,  and  when  at  its  best  gives 
very  charming  results.  But  to  insure 
die  highest  degree  of  excellence  in 
blue  prints,  the  following  points  must 
bi'    carefully   attended   to: 

1.  The  chemicals  should  be  of  the 
best. 

2.  The  paper  must  be  free  from 
deleterious   matter. 

;^,  A  lew  grains  of  bromide  of 
potassium  should  be  added  to  the 
mixed  solutions  to  confer  greater 
keeping,  however,  to  the  paper  and 
to  add  to  the  density  of  the  prints. 

4.  The  first  wash  water  should 
contain  a  little  citric  or  hydrochloric 
acid,  and  the  after  washings  in  plain 
water  should  be  most  thorough. 

5.  The  paper  must  be  sensitized 
in  a  dim  light — gaslight  is  safe — or 
pure  whites  will  be  unknown. 

G,  The  paper  should  be  siited, 
.Albumen  coagulated  by  heat  is  un- 
doubtedly the  best  sizing,  but  the  fol- 
low in  g  arrowroot  sizing  will  be  found 
good :  154  grains  of  arrowroot 
rubbed  up  w,ith  cold  water,  then 
poured  into  25  ounces  of  boiling 
water,  and  6  ounces  of  alcohol  added. 
Float  the  paper  on  this  solution  for 
two  or  three  minutes,  and  suspend 
to  dry  by  the  end  which  left  the  solu- 
tion last,  in  order  to  equalize  the  coat- 
ing. Plain  sized  paper  can,  however, 
be  purchased  from  Douglass'  photo* 
graphic  stock  house,  which  vnU  an- 
swer all  purposes.     Good  blue  prints 
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can  be  madt*  without  attention  to 
these  details*  but  all  the  capabilities 
of  the  process  will  show  themselves 
only  wlien  they  are  observed,  and 
bear  in  mind  the  old  maxim:  ''What 
15  worth  doing  is  worth  doing  well/* 
— Inland  Architect 


According,'  to  La  Nature"  a  new  cmi- 
pound  of  water,  albumen,  sulphate  of 
magnesia,  alujn,  sulphate  of  Calcium, 
roasted,  and  borax,  the  mixture  being 
called  calxia,  is  destined  to  displace 
terra  cotta  and  plaster  in  the  majority 
of  their  uses,  especially  in  makitij^ 
small  articles  and  covering  small  sur- 
faces. The  advantages  claimed  fr»r 
die  new  substance  include  lightness 
and  power  of  resisting  shocks  which 
would  break  terra  cotta.  It  also  has 
a  very  high  degree  of  imper\^ionsness 
to  hot  and  caustic  solutions.  Finally, 
according  to  La  Nature,  the  process 
of  manufacture  can  be  carried  out  b\ 
anyone,  though  there  must  be  care  to 
make  it  exactly  correct*  and  the  cost 
IS  only  about  half  as  great  as  that  of 
terra  cotta. 

A  Trade  Prophet. 

llie  rauarkable  manner  in  which 
the  trade  coaiditions,  which  have  pre- 
\ailed  thus  far  during  the  present 
year,  were  foretold  last  Deceoibcr  by 
Samuel  Benner,  a  farmer  of  Dundas, 
tK.  has  created  a  great  deal  of  coui- 
mcnt  among  the  manufacturers  of  the 
country,  particularly  the  steel  men, 
who  have  for  many  years  given  nmch 
weight  to  the  prophecies  made  b\  the 
lluckeye   fanner   sage. 

For  many  years  Benner  has  been 
announcing,  a  year  ahead  of  time,  the 
trend  of  trade,  basing  his  prediction 
cm  tlie  proposition  that  periods  of  fi- 


nance  and  trade  move  in  cycles  ami 
that,  having  once  learned  froin  the 
history  of  the  past  the  duration  of  the 
cycles,  it  was  the  easiest  matter  tn 
foretell  the  probable  course  trade  and 
finance  would  pursue  in  the  future. 
He  covers  the  conditions  of  steel,  iron, 
j;rain  and  provisions,  and  has  been  so 
remarkably  successful  that  the  steel 
men  watch  the  predictions  with  great 
care. 

Benner  lays  no  claim  whatever  to 
supernatural  power,  basing  his  pre- 
dictions solely  on  the  lessons  of  the 
past.  Tlie  late  Addison  Cammack. 
one  of  the  greatest  speculative  traders 
in  the  history  of  Wall  street,  watched 
the  predictions  for  many  years  and 
during  the  later  years  of  his  activity 
in  the  market  was  guided  solely  in 
his  transactions  by  the  predic- 
tions of  the  old  man.  During 
the  early  OO^s  it  was  the  pre  dic- 
tion of  Iknner  that  a  cycle  of  high 
prices  had  come  that  induced  Cam- 
mack  to  undertake  his  campaign 
which  UL-tted  him  over  $LfH10,000. 
He  believed  llenner  had  gained  a 
foresight  into  the  economic  laws  gov- 
trtiing    the    world    of   trade. 

Last  December,  when  Benner  gave 
out  his  predictions  for  the  present  and 
the  coming  year,  he  gave  a  forecast 
of  what  has  happened  in  a  most  com- 
plete manner,  so  much  so  that  the  pre- 
dictions have  been  reprinted  and  are 
in  circulation  among  the  traders  of 
Wall  street,  who  are  following  them 
u,ore  than  most  of  them  care  to  ad- 
Benncr  predictions  are  as  follows; 

"I  predict  that  prices  for  pig  iron, 
railroad  stocks  ami  many  commodi- 
ties  will    be   lower   in    1!K)J    than    in 
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*i  predict  that  after  the  year  190-1 
there  will  be  a  revival  in  trade,  bet- 
ter times,  ami  that  higher  prices  wdl 
prevail  tint]!  ibc  year  ]\H\. 

"The  f>resenT  down  cycle  in  prices 
and  in  g^eneral  business  ends  in  1004, 
and  by  reason  of  a  protective  tariff 
this  country  has  not  had  an  old- 
fashioned  period  of  hard  times  dur- 
uig  the  past  three  years.  Neverthe- 
less, there  has  been  a  stupendous  fall 
in  prices  and  shrinkage  in  values  of 
railroad  and  industrial  securities  with 
a  se\^ere  decline  in  iron, 

"The  year  1!H15  will  be  the  begin- 
ning year  of  a  new  up  cycle  in  pig 
iron  and  long  continued  prosperity 
in  general  business,  lasting  until  the 
next  crjinmercial  revulsion,  which  will 
be  due  in   1911. 

"\\  hen  our  financial  and  connner- 
cial  depressions  reach  their  lowest 
hunts,  as  determined  by  tlie  cycles  in 
trade,  they  afford  the  best  oppor- 
tunities to  make  profilable  investments 
i)f  money  in  property,  in  railroad 
slocks,  in  industrial  securities,  in 
manufactures  and  in  mercantile  pur- 
suits, 

'^Looking  forward  beyond  the  year 
n*Ol  the  cycles  indicate  six  years  of 
national  prospcnty. 

"Tfie  oming  opptirtunity  to  catch 
business  and  prices  at  their  lowest 
limits  of  depression  will  not  happen 
again  for  twenty  years, 

"The  prospects  of  a  bright  business 
future  w^ere  never  better  for  moder- 
ate and  continued  prosperity,  but  no 
great  boom  in  prices  similar  to  earlier 
times   w*hen    we  had   $50   pig   iron/* 


Good  La  w«  Co  mm  on  Sense, 


In  the  strike  of  the  building  trades 
in  New  York  City,  a  striker  was  ar- 
tested  who  had  beaten  a  workman 
because  he  would  not  leave  the  wagon 
he  was  driving  for  a  lumber  company. 
The  striker  w^as  arrested  and  brought 
before  Magistrate  Crane,  who  held 
him  iti  $500  bail  for  trial.  In  doing 
this,  Mr.  Crane  told  the  prisoner  some 
home  truths.  "I  want  you  and  every 
other  man  to  understand,"  said  he, 
"that  it  is  the  right  of  every  one 
to  work  or  not,  as  he  or  she  sees 
fit,  and  to  accept  such  wages  and 
work  such  hours  and  for  such  em- 
ployers as  they  like.  In  that  right 
they  are  entitled  to  protection,  which 
I  wdll  give  them  every  time.  If  this 
man's  work  suits  himp  it  is  none  of 
your  or  anybody's  business  to  inter- 
fere." This  is  not  only  sound  com- 
mon sense,  but  it  is  good  law^  As 
stxin  as  courts  do  their  duty,  and  treat 
lawless  labor  union  men  in  exactly 
the  same  w^ay  as  other  law-breakers 
are  treated,  the  use  of  violence  in 
connection  with  strikes  will  becomi:  a 
tl:ing  of  the  past. 


The  Value  of  the  Fingers 


In  the  early  fall  all  over  the  world 
during  the  beginning  of  the  winter 
musical  and  theatrical  season  a 
peculiar  and  large  line  of  business 
is  carried  on  in  a  certain  channel  of 
life  insurance,  of  which  the  general 
public  have  little  or  no  knowledge 
whatever.  By  some  underwriters  it 
is  temied  "freak  insurance,"  and  in- 
terests   principally   famous   and   nola- 
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ble  celebrities  in  the  musical  and  the- 
atrical  fields,  although  this  special  line 
of  insurance  has  included  costly 
trained  animals  used  (or  «^1inw  pur- 
poses. 

No  less  a  personage  than  the  cele- 

ated  Alme.  Patti  was  one  of  the 
jinators  of. this  extraordinary  kind 
of  insurance.  Her  gifted  voice, 
which  has  been  heard  all  over  the 
world,  and  which  is  the  most  inian- 
gible  of  subjects,  is  insured  for  $5,- 
000,  on  which  she  paA's  a  premium  of 
SlcH  a  performance, 

Faderewski,  of  international  repu- 
tation, has  his  hands  underwritten  for 
$50,000,  and  for  each  of  his  concerts, 
a  temporary  policy  is  taken  out  for 
S7,500.  He  considers  his  hands  more 
precious  and  valuable  to  him  than  any 
other  member  of  his  body,  for  in  the 
If-ss  of  them  he  would  be  deprived 
of  the  means  of  revealing  his  soulful 
music  and  making  his  livelihood, 

Josef  ?Iofmann,  not  less  famous 
on  both  continents,  advocates  most 
stron*^ly  this  kind  of  insurance,  as  he 
jrtcs  further  into  the  linancial  end  of 
ij,  as  can  be  readily  seen,  when  it 
U  known  that  he  has  set  a  price  of 
S500  on  each  finger  of  both  hands. 

Think  of  it.  Placing  the  sum  of 
^'iO'.OOO  on  the  fingers  of  your  hands! 
\s  a  matter  of  fact,  Hofmann  has 
placed  more  insurance  on  his  fingers 
than  on  his  life.  And  the  same 
fitatcment  holds  good  for  the  vast  ma- 
j<Mity  of  those  who  insure  at  a  large 
figure  some  particular  portion  of  their 
anatomy. 

As  a  precaution  against  accident  in 
preventing  him  to  open  his  perform- 
uuct'     Kulu  lik    the   f.itnnim   musician, 


has  had  his  right  hand  insured  for 
$10,000  for  each  concert,  and  for 
$50,000    against    total    disablement. 

W'hat  could  a  draftsman  do  if  he 
lost  his  fingers? 

He  is  fortunate  enough  to  know 
more  than  mere  drafting  and  could 
no  doubt  turn  his  attention  to  several 
things  for  support. 

There  are  some  in  the  profession 
who  are  doing  tuorc  for  the  welfare 
of  men  and  the  nations  than  all  the 
musicians,  and  these  men  should  be 
protected. 


Pencil  Pointer. 

The  K.  &  Co/s  "Duplex*^  Pencil 
F'ointtT.  as  shown  in  the  above  illus- 
tration, represents  a  great  improve- 
ment over  the  ordinary  sandpaper 
pad,  while  its  extranely  low  pw^c 
vspeaks  for  itself.  It  consists  of  a 
nicely  finished  and  nickel  plated  semi- 
oval  tin  tube,  which  serves  as  a  han- 
dle.    Sliding  in  this  and  held  by  fric- 


^S^tr- 


tion  is  a  V-shaped  spring  mounted 
with  a  piece  of  emery  cloth,  which 
serves  as  abrading  surface.  A  cir- 
cular channel  at  the  bent  of  this 
spring  serves  as  a  receptacle  for  the 
lead  filings,  whence  they  can  be 
easily  shaken  nut  witlmut  soiling  the 
hands. 

To  sharpen  a  pencil  press  the  point 
slightly    into    the    groove    formed    V*\ 
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the    springy   and    draw    it    lengthwise  lenewed  by  removing  the  spring,  in 

from    end    to  end,  holding   il   steady  which  a  new  sheet  is  inserted,  where- 

uhen  a  Hat  point  is  required,  and  ro-  upon   it  is  replaced  in  the  handle, 

eating    it    for   a    round   point.        The  The    K    &    Co/s   "Duplex"    Pencil 

spring  will  adjust  itself  avrtoniatically  Pointer,  on  account  of  its  perfection, 

to  the  proper  contact  an<l,  owing  to  simpHcity,    durahility    and    moderate 

the   curved    ahrading   surface,  a  per*  price,     recommends    itself    to    every 


feet  point  is  obtained 

The     emery     cloth     will     last     for 
months.     If  worn  out  it  can  be  easilv 


draftsman,  engineer,  etc. 

Kolesch  &  Co.,  New   York, 


Book  Notices, 


Architectural  Drawing  Plates.     Folio 

One,     Price,  *5  Cents.     Details  of 

Construction.     Published    by   The 

Taylor-Holden     Co.,     Springfield, 

Mass. 

A  series  of  10  plates,  8x11   inches. 


'The  Steel  Square  Pocket  Book/'  by 
Dwight  L,  Stoddard,  Published 
hy  The  Industrial  Publication  Co., 
m  Thomas  St..  New  ^'ork  City. 
Price,  50  Cents. 
This  h'ttle  hook  is  intended  to  give 
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arranged  for  classes  in  Architectural  short,  concise  rules  and  examples  of 
Drawing,  by  Frank  E.  iMathewscTii.  tlie  use  of  the  carpenter's  steel  square, 
author  "Notes  for  Mechanical  Draw-  The  aim  of  the  author  is  to  tell  all 
ing."  A  limited  edition  will  be  ready  that  can  be  done  with  the  square  in 
November  1,  1904.  Applications  for  the  laying  out  of  framing  of  all  kinds. 
Folio  One  filled  in  order  in  which  including  circular,  octagon  and  square 
they  are  received.  Folios  Two  and  nxjfs,  bicycle  tracks,  kerfing  boards 
Three  in  preparation.  for   circle,   pipes   through   roofs,   and 

manv    other    hard   problems. 

"(Gasoline  Vehicle   Management/'  ex-  There   are    100    pages,   with    more 

cellent  for  its  completeness  and  **use-      than    an  illustration  to  the  page,  all 
ful  hints;'*  another  on  gasoline  cycles      on  good  paper  and   with  clear  type, 
that  covers  the  general  principles  in-      bound  in  cloth,  board  backs, 
volved  in  this  type  of  motor. 

An  exceedingly  full  index  at  the 
close  of  the  book  puts  its  contents 
into  *'ready  reference"  shape,  an  ad- 
vantage of  no  small  importance  in 
view  of  contingencies  sometimes  hap- 
jicning  in  the  use  of  the  'mobile. 


They  Ought  To. 

''How's  you  gettin*  on  wid  youab 
Vithmetic,  Lou?*' 

*i  done  learned  to  add  up  de 
oughts,  but  de  figgers  bodder  me."— 
Collier's. 


l> 


Devoird  to  Draftlnir,  lllustratifi;  siid 
""-^^t^  Home  Study, 

Pl'BIJSHKD   MONTHLY  AT  CLEVKLANB,  OHIO. 


Specifications  for 

^  \  "  By  Carl  H 

The  fallowing  spccificalions  are  in- 
tended lo  serve  as  a  jii^indc  in  gcttinj^; 
out  specificatinns,  by  bringing  to  no- 
lice  the  important  items  and  scrvilii^^ 
as  a  general  outline. 

While  the  specifications  as  below 
refer  to  the  triple  expansion  en^nne, 
they  may,  by  suitable  changes,  apply 
to  any  other  type. 

Engine  to  be  of  the  three-cylinder, 
vertical*  direct  actin}^  type,  widi  cyl- 
inders as  follows: 

H.  P. inches  diameter. 

I.  P.  — inches  diatneter. 

L.  P-  — — ^ —  inches  diameter. 

with  a  common  stroke  of inches. 

designed    for  a   working  steam   pres- 
sure of  -  —    lbs.  per  si|.   in.,  and  tn 

develop  about  I.  H.  P,  at 

turns  per  minute, 

CYLINDERS.— To  be  arranged  in 
the  order  of  H.  P..  L  P.,  L.  P..  with 
the  L,  P,  cylinder  aft»  with  receivers 
between.  Cylinders  to  be  of  hard. 
close  grained  iron,  as  hard  as  allow- 
able for  proper  machining.  All  ports 
and  passages  to  be  of  ample  size  to 
allow  a  free  passage  of  steatn.  Cyl- 
inders to  be  counterborcil  top  and  bot- 


Marine  Engines. 

.  Clark.  "y 

torn  to  allow  overt  ravel  of  steam 
ritiLys. 

Tl.   P.  Cylinder  to  be inches 

in  diameter.     Walls  to  be  inch 

thick,  and  fitted  with  a  hard  iron 
liner  inch  thick,  securely  fast- 
ened  in  place.     To  be   fitted  w^ith  a 

piston  valve  inches  in  diameter. 

\'alve  liners  to  be  inch  thick,  of 

hard  iron.  To  have  a  passage  leadin^^ 
around  cylinder,  from  H,  P.  to  L.  P, 
steam  chests. 

I,  R  Cylinder.     To  be inches 

it*   diameter,  walls   In  he  inches 

thick.    To  be  fitted  either  with  a  piston 

valve    inches    in    tliamcter    and 

valve  liners ^  inches  thick,  or  with 

a  double  ported  slide  valve  with  sep- 
arate hard  iron  valve  seat  inch 

thick,  held  in  place  by  romnnsition 
tap  bolts.  Slide  valve  to  be  fitted  with 
a  balance  piston. 

To  have  a  passage  leadiu',::  around 
the  cylinder  from  I,  P.  to  L.  P.  steam 
chests. 

L.  P.  Cylinder.    To  be inches 

in  diameter.    Walls  to  be  inches 

thick.  To  be  fitted  with  double  ported 
slide  valve.    Valve  seat  to  be  separate. 
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of  hard  cast  iron 


inches  thick, 


fastened  in  place  with  composition  tap 
bolts.  Slide  valve  to  be  fitted  with 
balance  piston. 

Cylinder  bottoms  to  be....  inch 
thick,  and  strong:ly  ribbed.  Cylinders 
to  have  suitable  flanges  for  bolting  to- 
gether; and  for  securing-  to  columns 
Drain  cocks  to  be  fitted  to  the  bottoms 
of  cylinders  and  valve  chests,  piped  to 
condenser  and  bilge  and  arranged  to 
be  operated  from  the  working  plat- 
form. Relief  valves  to  be  fitted  to 
cylinders  and  valve  chests.  All  stii fif- 
ing boxes  for  piston  rods  and  valve 
stems  to  be  fitted  with  approved  mn- 
alHc  packing.  Indicator  cocks  and 
pipin*:?  to  be  fitted  to  each  cylinder. 
Cylinders  and  valve  chests  to  be  cov- 
ered with  non-conducting  material 
and  lagged  with  Russia  iron,  or  pol- 
ished hard  wood.  A  passover  valve 
to  be  fitted  between  H.  P.  and  L  R 
steam  chests  with  handle  leading  to 
working  platform. 

CYLINDER   HEADS— To  be  of 

cast  iron. inch  thick,  well  ribbed 

and  covered  with  polished  plates. 
To  be  well  bolted  to  cylinders  and  fit- 
ted with  lifting  eyes  and  starting 
screws. 

PISTONS— To   be   of    cast  iron, 

hollow   box   type inches   deep, 

well  webbed,  or  of  cast  steel,  conical 
type  of  sufficient  depth  to  give  good 

strength.      To    be   fitted    with 

suitable    rings inch     thick    and 

inches   wide.     Follower   to  be 

secured  with  steel  bolts  and  brass 
nuts. 

PISTON  RODS— To   be  of   mild 

steel inches  diameter  in  body  of 

rod,  to  have  shoulder  under  piston, 
and  taper  fit  to  both  piston  and  rod. 


To  have  a  nut  on  each  end,  held  in 
place  by  approveo  locking  device, 

CROSSHEAI^S— To  be  of  forged 
or  cast  steel  ^'  ither  the  slipper  type 
or  box  tvDe  nd  to  have  a  go-ahead 

bearing  sur'     e inches  long  and 

......inches  wide,  surfaces  to  have 

rer^TOvab*'  shoes  lined  with  lining 
metal  held  in  place  by  dovetailing 
To  be  fitted  with  double  wrist-pins 
each long  and inches  di- 
ameter. 

GUIDES— To  be  suited  to  cross- 
head,  to  be  securely  bolted  to  back 
columns  and  arranged  for  water  cir- 
culation, 

CONNECTING  RODS-Of  forg- 
ed  steel ......  inches    in   diameter  at 

neck     and inches     diameter    at 

lower  end.     Upper  end  forked  with 

double  wrist-pin  bearings  each 

inches  long  and inches  di- 
ameter, with  composition  boxes. 
Rods  to  be .  ♦ . . . ,  inches  between  cen- 
ters. Lower  end  to  have  tee  end  to 
fit  box.  Crank-pin  box  to  be  of 
bronze  lined  with  white  metal,  bearing 

to    be inches    long    and 

inches  diameter.    Bolts  in  upper  end 

to  be inches  diameter,  and  those 

in  lower  end  to  be inches  diam- 

etcr;  nuts  to  have  approved  device  to 
prevent  loosening. 

VALVES  AND  VALVE  GEAR— 
ralves  to  be  of  hard  cast  iron,     H, 

P.  piston  valve  to  be inches  in 

diameter,   taking  steam  at I 

P.  piston  valve inches  in  diam- 
eter, taking  steam  at,. Steam 

rings  to  be  of  cast  iron  and  removable. 
Slide  valves  to  be  of  double  ported 
type,  accurately  fitted  to  valve  seats. 

Travel   of  valves   to  be inches. 

Valves  to  be  secured  to  stem  by  com- 
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position  nuts  and  washers. 

VALVE  STEMS— To    be    forged 

steel .inches  in  diameter.    To  be 

efficiently     guided     by     composition 
slides  with  largfe  bearing  surfaces. 

LINK  MOTION— Of  the  double 
bar  Stephenson  link  type,  operated 
both  by  steam  and  hand  gear  and  fit- 
ted with  ga^  to  vary  the  cut-off. 

LINK  BLOCK— Of  forged  steel 
with  composition  sliding  shoes. 

ECCENTRICS— Of  cast  iron 

inches  face  and inches  diameter 

in   halves,  set-screwed   and  keyed   to 
shaft. 

ECCENTRIC   STRAPS— Of  cast 
iron,  lined  with  white  metal  and  fit- 
ted to  take  the  stub  ends  of  rods. 
ECCENTRIC  RODS— Of   forged 

LMteeT inches    diameter.      Upper 

^Bnds  forked  for  bearings^  for  connec- 

f     tion  to  link  block.    Lower  end  to  have 

tee  connection  to  eccentric  straps. 

BED  PLATE— To  be  of  cast  iron, 
box    or   girder   shape,    and    strongly 

webbed-     To  be  at  least inches 

iLep    under    main    bearings    and    to 
have  all  necessary  flanges  for  holding- 
down    bolts,    columns,    etc.      Journal 
,    boxes  to  be  of  composition,  two  for 

■lach  cylinder-     Bearings  to  be 

J    iticHes    in    diameter   and » inches 

'  loitfT,  Ihied  with  best  anti- friction  met- 
al, held  in  place  by  dovc-tails.  Main 
bearing  bolts  to  be inches  in  di- 
ameter, nut  to  be  provided  with  de- 
vice to  prevent  unscrewing*     Bed  to 

I    be  in pieces,  held   together  by 

inch  fitted  bolts. 

!         (If   condenser   is    built    into   back 
'     frame »    bed    plate     to    have    suitable 
brtangcs   for  bolting  to  condenser.) 
^V  FRAMING — Front  columns  to  be 
I    of  wrought  iron to  each  cylinder, 


turned  and  finished incMes  in  di- 
ameter, with  flanges  at  each  end  for 
bolting  to  cylinders  and  bed.  Back 
columns  to  be  of  cast  iron,  box  sec- 
tion, one  to  each  cylinder,  to  have 
suitable  flanges  for  bolting  to  bed 
plate  and  cylinders,  and  fitted  with 
lugs  to  support  the  main  guides. 
(If  condenser  is  built  in,  back  col- 
umns arc  to  rest  on  condenser.) 

CRANKSHAFT— To  be  of  the 
built  up  type,  of  the  very  best  mild 
steel,  in  three  sections,  all  interchange- 
able. Shaft  to  be .inches  in  di- 
ameter.     Crank    pins     to    be 

inches  diameter  and inches  long. 

Slabs    to    be. inches    wide  and 

inches  thick,    securely    shrunk 

and  keyed  together.   Coupling  flanges 

to  be  forged  on,  and  to  be inches 

diameter  and inches  thick.  Coup- 
lings   to    have. ....  .bolts     in     eacn, 

inches  in  diameter. 

SHAFTING— 

Thrust    Shaft — To   be. ... .  .inches 

diameter    of    very    best    forged  steel 

with .collars.  Collars  to  be 

inches     in     diameter,      , inches 

thick,  with inch   space  between 

collars.     To    be    fitted    with    forged 

couplings    inches    in    diameter 

and.  .  . .  .inches  thick,  fitted  with 

bolts inches  diameter. 

Turned  Shafting— To  be  best  steel 
inches  in  diameter,  rough  turn- 
ed, except  at  steady  bearings.  Coup- 
lings  to  be   forged   on,   to  be 

inches  diameter  and inches  thick, 

fitted  with bolts inches  di- 
ameter. Steady  bearings  to  be  ar- 
ranged every feet. 

Tail    Shaft— To   be    of   best    steel 

inches  in  diameter,  with  forged 

coupling  at   inner  end  to  correspond 
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wilh  the  line  sliaftiiig^.  Outer  end  lo 
have  taper  anti  key  to  fit  propeller, 
with  nut  and  keeper  outside.  To  have 
composition  sleeve  shrunk  on  at  stuff- 
ing box  and  at  stern  bearing  and  be- 
tween tlK'tn  to  be  covered  with  a  con- 
tinuous brass  tube  tnade  watertijs^ht. 

THRUST    BEARIXr.— To   be  of 

the    box    type    with adjustable 

horseshoe  collars,  lined  w^itJi  whut 
meta!  and  properly  channeled.  Side 
rods  to  be  of  steel. ....  .inches  in  di- 
ameter and  provided  wtth  nuts  for 
adjusting  the  horseshoes.  A  steady" 
bcanng  is  to  be  provided  at  each  vnt], 
and  the  collars  to  run  in  oif. 

STEADY  BEARINGS— To  be 
fitted  w^berever  necessary:  of  cast 
iron,  lined  with  white  metal. 

RE\T.RSING  GEAR— To  consist 
of  steam  cylinder inches  diam- 
eter and, inches  stroke   fitted   to 

nne  of  the  back  columns.  \'alvc  to  ;.p 
controlled  by  floating  lever  frr-mi 
working  platform.     Rock  ^baft  lo  be 

.inches     diameter     carried     in 

bearings  on  back  cohmins. 

TURNING  GEAR— To  consist  of 
a  cast   iron   womi  and  wheel,  driven 

by   an   engine -inch   dimutir   of 

c>  finder   and ......  inches   stroke    \  or 

by  a  ratchet  and  lever).  Worm  is  to 
be  so  arranged  as  to  be  easih  thrown 
it^  and  out  of  gear. 

STERN  TUBE— To  be  nf  cast 
iron.  .*  .thick  in  the  body:  inner  quA 
to  have  large  flange  s?curel>'  bolted  !o 
after  bulkhead,  outer  end  to  be  se- 
cured to  stern  post  by  proper  nut  on 
the  oiiiside.  Tube  m  be  sufliciently 
supported  by  framing.    Outer  bearing 

u)  he inches  long  and  to  consist 

of  a  composition  bush  filled  with  end 
wooti  lignum  vitie ;   inner  bearing   to 


be  lined  with  lignum  vit«  and  fitted 
with  strapping  box  at  inner  end. 

PROPELLER  —  Diameter, 
feet.        Pitch ......  feet.       Expanded 

area square      feet,     to     be     of 

sectional       t>^e       with, blades. 

Each    blade    to    be    bolted    to    bub 

with .bolts inch     diameter. 

Blades      to      be      of..  ....and      hub 

of  cast  iron.  Hub  to  be  bored  and 
carefully  fitted  to  taper  of  tail  shaft. 
Nut  on  end  of  shaft  to  be  covered  by 
a  fair  water  cap  bolted  on. 

PIPING — All  .steam  piping  to  be  of 
copper,  of  proper  gauges,  with  brazed 
flanges,  properly  bolted  together,  and 
must  confonn  to  the  U.  S.  Inspection 
laws.  Water  piping  of  brass  and  gal- 
vanized iron.  Valves  smaller  than  2| 
inches  to  be  all  brass,  those  above  2^ 
inches  to  have  cast  iron  bodies  and 
brass  seats  and  stems.  Plugs  and 
cocks  to  be  arranged  to  drain  all 
parts  of  the  piping  system.  .-Ml  steam 
piping  to  be  covered  with  approved 
magnesia  covering.  Main  stop-vaive 
to  be  a  balanced  valve  with  an  open- 
ing  not  less  than ......  inches  in  di- 
ameter. Body  of  cast  iron,  and  valve, 
seat  and  stem  of  composition*  To  be 
worked  from  working  platform. 

Bilge  piping  to  be  of  lead,  leading 
to  suitable  manifolds  in  engine  room 
;tnd  strainers  in  bilge.  All  places 
where  moisture  can  collect  to  be  prop- 
erly drained, 

CONDENSER— To  be  a  surface 
condenser  having. ....  ,sq.  ft.  of  cool- 
mg  surface.  Shell  to  be  of  cast  iron 
or  wrought  iron,  w^ell  provided  with 

band  holes.     Tubes  to  be inches 

outside  diameter  of  brass.  Tube 
plates  to  be. ,,..  .inches  thick  fitted 
with  screw  glands supporting 
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plates. , .  *  *  *inch  thick,  also  to  be  nt- 
icd  between  tube  plates.  Shell  to  be 
provided  with  suitable  flanges  for  ex- 
haust and  air  pump  suction.  Also 
soda-cock  and  salt  water  feed. 

Heads  to  be  of  east  iron,  bolted  to 
flanges  of  shell,  and  to  be  provided 
with  nozzles,  for  bolting  on  circulat- 
ing pipes. 

(If  condenser  is  made  a  part  of  the 
back  framing,  it  must  be  well  ribbed 
and  be  provided  with  proper  flanges 
for  bolting  to  bed  plate  and  back  col- 
umns.) 

LUBRICATION— All  bearings  to 
be  properly  lubricated.  Main  journals 
to  be  fitted  with  composition  oil  do>'  ^ 
with  a  tube  for  wick  feed.  Slid'  , 
crossheads  and  crank-pins  to  haM* 
^suitable  sight  feed  oil  cups  fasten^^d 

cylinder  casings,  with  leads  of  cop- 
per tube  to  each  journal.  Eccentric 
straps  to  have  oil  boxes  fastened  on 
the  side  of   the    eccentric    rods    with 

pper  tube  leading    to    the    bearing 
lurface.     Link  gear  to  be  fitted  with 
oil  cups. 

WATER  SERVICE— A  complete 
w^ater  scn^icc  to  be  fitted  to  all  main 
bearings,  guides,  thrust  bearings  and 
spring:   bearings. 

LIFTING  GEAR— To  be  fitted  for 
lifting  cylinder  heads,  condenser 
doors,  thrust  blocks,  and  all  heavy 
parts  of  the  machinery. 

HANDLING  GEAR  —  At  th^ 
working  platform  there  will  be  the 
following  hand  gear: 

Reversing  lever. 

Throttle  valve  lever. 

Drain  cock  lever. 

Pass-over  valve. 

PLATFORMS,  LADDERS,  ETG 
— Engine  room  floor  to  be  composed 


of  iron  plates,  well  fitted ;  upper  grat- 
ing to  be  arranged  near  the  tops  of 
the  cylinders,  and  middle  gratin;:^  at 
a  suitable  height  for  handling  the 
crossheads,  stuffing  boxes,  etc.  Lad- 
ders to  be  arranged  wherever  neces- 
sary to  reach  the  various  platforms 
and  parts  of  machinery. 

SEA  VALVES— To  be  of  suitable 
design  and  to  consist  of  the  tih low- 
ing: 

Main   injection. 

Outboard  discharge. 

BloW'OflF. 

Bilge  discharge. 

Air  pump  discharge. 

INDICATOR  GEAR  — Complete 
indicator  gear  with  reducing  motion  to 
be  fitted  to  each  cylinder. 

STEAM  GAUGES  AND  FIT- 
TINGS— Gauges,  etc..  to  be  furnish- 
ed and  fitted  in  place  near  working 
platform ;  main  steam  gauge,  one 
gauge  for  each  receiver,  vacuum 
gauge,  counter  and  clock,  all  of  brass, 
having.  , ,  .  .  Jnch  faces,  and  neatly 
mounted  on  polished  hard  wood 
board. 

WRENCHES— A  full  set  of  work- 
ing wrenches  of  polished  steel,  to  be 
furnished  for  all  parts  of  the  engine, 
with  a  rack  for  same  located  in  en- 
gine room. 

PUMPS — Circulating  pump  to  be 
of  centrifugal  type,  driven  by  an  in- 
dependent engine,  with  cylinder.  .  .  , 

inches       diameter       and ,  inches 

stroke.       Pump    wheel    to    he 

inches  in  diameter  nf  composition ; 
shaft  to  be  brass  covered.  Suction 
and  discharge  pipes  to  be  of  copper 
.  . , , .  .inches  diameter. 

AIR  PUMP— To  be  indept-ndtMit 
direct  acting: 
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Air  cylinder inches  diameter.  1  crosshead  brass  complete. 

Steam    cylinder,  ....  .inches    diam-  1  main  bearing  brass  Ciiinplete. 

cter.  2  crank-pin  bolts. 

Stroke inches.  2  cross-head  bolts, 

FEED    PUMP — To  be  of  duplex  2  main  bearing  bolts, 

type:                                       ^  1  set  coupling  bolts  and  nuts  coni- 

Water   cylinder.  ....  > inches    diam-  plete, 

eter.  1  crank-shaft. 

Steam  cylinders.  ....  .inches  diam-  1  eccentric  strap. 

ctcr.  1  main  valve  stem. 

Stroke ......  inches*  1  piston  rod  for  each  pump. 

DONKEY  PUMP — To  be  of  du-  1  complete  set  of  valves    for  each 

plcx  type:  pump. 

Water    cylinder inches    diam-  '-5  condenser  tubes. 

eter,  1  spring  for  each  relief  valve. 

Steam    cylinder inches    diam-  1  spare  propeller. 

cter.  1  spare  tail  shaft. 

Stroke inches*  1  set  piston  rod  packing. 

BILGE  PUMP— To  be  of  Duplex  1  set  valve  stem  packing, 

type:  All  materials  used    must    be    best 

Water   cylinder.  ....  .inches    diain-  suited  to  the  use  to  which  they  are  to 

cter.  be  put.     All  castings  must  be  sound 

Steam    cylinder.  ....  .inches    diam-  and  free  from  blow-holes.    All  perma- 

eter.  nently   fixed   parts   must   be    fastened 

Stroke inches.  with  fitted  bolts,  reamed  in  place.    All 

WATER    SERVICE    Pl^MP— To  parts  to  be  readily  accessible  without 
be  of  Duplex  type:  disturbing  any  other  part.     .Ml  work- 
Water  cylinders.  ....  .inches  diam-  manship  to  be  of  the  very  best  and 

eter.  ^^y  portion  found  defective  must  be 

Steam  cylinders inches   diam-  replaced.       All     necessary    WTenches. 

eter.  oil  cans  and  engineers  tools  to  be  fur- 

Stroke ......  inches.  nished. 

INJECTOR— Of  ample  size  to  be  GENERAL.— It  is  the  purpose  and 

fitted.  intent  of  these  spicifications  to  furnish 

SPARE    PARTS— The    following  an  ottfit  first  class  in  every   Rrespect, 

spare  parts  to  be  furnished :  and  any  part  not  mentioned   in  these 

I  main  piston  rod.  specifications,  but   necessary   to  com- 

1  set  steam  rings  for  each  piston.  plete  the  w^ork  is  to  be   furnished  and 

V2  follower  bolts,  fitted  without  charge. 

1   crank-pin  brass  complete. 
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How  Big  Clocks  Are  Made* 


The  providing  of  correct  time  for 
the  world  is  an  iiiiportarit  industry. 
The  making  of  big*  clocks  is  one  of 
the  features  of  it.  In  illustration  of 
this  the  city  of  Toronto,  Canada,  has 
just  completed  a  clock  alongside  of 
which  men  look  like  babies.  It  has 
a  diameter  of  twenty  feet.  Its  min- 
ute hand  is  twelve  feet  long,  while 
the  hour  hand  is  five  feet  in  length. 

The  numbers  on  the  face  of  the 
clock  have  a  height  of  two  feet  and 
nine  inches,  and  the  minute  strokes 
are  six  inches  in  length.  In  perform- 
ing its  daily  task  of  indicating  the 
lime»  the  long  hand  of  this  clock 
travels  a  quarter  of  a  mile,  or  ninety- 
one  and  a  quarter  miles  a''  year. 

Tile  first  thought  in  the  making  of  a 
big  clock  is  the  weather  conditions 
under  wOiich  it  will  have  to  perform 
the  duty  required  of  it.  The  hands 
of  the  Toronto  clock  do  their  work 
at  an  elevation  of  550  feet,  ami  wheth- 
er it  rains  or  snows,  complete  their 
daily  round  without  resting.  But 
without  hands  especially  built  tn  re- 
sist it,  a  Canadian  snow^  storm  v%uaJd 
do  surprising  things,  even  to  twisting 
and  breaking  them  off. 

Where  clocks  have  to  work  under 
such  weather  conditions  as  the  Toron- 
to timepiece  docs,  the  hands  arc  made 
elliptical,  in  the  shape  of  double 
sheets  of  copper,  con  vexed  toward  the 
center  and  strongly  riveted  every  four 
inches  of  their  length.  After  the  dial 
was  planned,  the  templet  from  which 
the  mold  was  made  had  to  be  cut,  and 
the  great  dial  was  cast  wholly  in  iron. 

The  huge  frame  which  contains  the 


intricate  and  delicate  mechanism  of 
the  works  was  also  cast  in  one  piece. 
Remembering  that  the  clock  is  ex- 
posed to  the  changing  conditions  of 
the  weather  and  the  influences  of  thest' 
conditions  on  metal,  the  necessity  of 
dispensing  with  nlits,  screws  and  holts 
becomes  apparent. 

Big  clock  chals  vary  from  eighteen 
to  sixty  feet  in  circumference,  and 
the  dial  room  at  a  maker  of  tower 
clocks  is  an  interesting  sight.  There 
are  dials  of  iron  in  various  stages  of 
completion  everywhere.  They  arc  be- 
ing painted,  glazed  and  gilded.  Those 
intended  to  serve  in  illuminated  clocks 
are  glazed  with  opal  glass,  as  this, 
better  than  any  other,  diffuses  the 
light  equally  over  the  surface  of  the 
dial.  The  dial  of  the  Toronto  clock 
weighs  about  four  tons,  or  8,000 
pounds. 

No  tower  clock  like  that  of  Toronto 
is  complete  without  its  bells,  and  the 
making  of  these  bells  requires  much 
judgment  and  skill.  There  must^  of 
course,  be  the  proper  proportions  of 
tin  and  copper,  the  scientific  mixing 
of  them  in  the  furnace,  and  the  exact 
moment  nnist  be  known  to  run  the 
metal  into  the  mould,  after  the  cores 
from  which  the  bells  are  shaped  have 
been  built  up  and  dried. 

Then  there  is  the  tuning  of  the 
hells.  To  tune  a  bell  is  declared  to  bt 
a  most  difficult  business,  because  when 
struck  it  sounds  a  trio  of  notes  instead 
of  one.  Consequently  it  requires  an 
expert  ear  to  catch  the  dominant  note. 
By  a  special  machine  invented  by  the 
firm   w^hich   const ructetl    the   Toront*« 
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clock,  this  difficulty  has  been  over- 
conic,  and  the  operation  of  tuning 
aiuch  simplified. 

The  bell  is  inverted.  It  is  held 
stationary  by  powerful  grips,  the  steel 
cutlers  for  paring  the  metal  to  secure 
I  he  required  notes  being  in  the  in- 
terior. These  cutters  are  revolved  by 
niachuiery,  and  shave  the  metal  as 
easily  as  a  plane  shaves  a  plank.     In 


this  manner  the  bell  is  toned  either  up 
or  down,  as  desired,  till  the  correct 
note  is  secured. 

From  this  it  will  be  seen  that  the 
building  of  a  big  clock  is  no  light 
labor.  It  requires  the  skill  and  cun- 
ning of  scores  of  hands,  and  they  must 
sec  that  it  gives  correct  time  to  the 
thousands  who  daily  look  up  to  it. 


Professor  Unwin. 


Engineers  everywhere  know  Prof. 
L'nwin,  or  at  least  know  of  him 
through  his  WTitings^  and  will  be  in- 
terested, therefore,  in  the  announce- 
ment made  a  short  time  ago  that  he 
would  retire  from  active  work  at  the 
Central  Technical  College  of  the  City 
and  Guilds  of  London  at  the  end  of 
the  college  session.  The  monthly 
journal  of  the  college.  The  Central, 
has  commented  on  the  event  as  fol- 
lows : 

"It  is  with  the  very  deepest  regret 
that  we  have  to  record  the  approach- 
ing retirement  of  Prof.  Unwin  at  the 
end  of  the  present  session.  The  col* 
lege  will  thereby  lose  a  professor  of 
whose  eminence  and  ability  it  would 
he  presumptuous  for  us  to  speak,  and 
whose  teaching  and  personal  influence 
will  always  be  gratefully  remembered 


by  those  who  have  been  privileged  to 
work  as  his  students.  Making,  as  it 
does,  the  first  break  in  the  original 
professorate  of  the  college,  a  profes- 
sorate w^hich  has  raised  it  in  a  period 
of  a  little  less  than  twenty  years 
from  small  beginnings  to  its  present 
position,  the  change  is  an  important 
event  in  the  history  of  the  Central 
*  *  *  Prof.  Unwin  was  appointed 
i(t  the  professorship  of  civil  and  me- 
chanical engineering  by  the  institute 
at  the  opening  of  the  college  early  in 
1 884,  and  served  as  Dean  from  that 
date  until  midsummer,  1896,  and 
again  during  the  last  two  sessions. 
In  1901,  when  the  reconstituted  Uni- 
versity of  London  added  a  faculty 
of  engineering,  Prof.  Unw^in  w*as 
made  university  professor  in  that  sub- 
ject." 
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for  foreign  work,  the  use  of  foreign 
prints  with  these  s>Tnbols  greatly  ac- 
celerates the  capabihties  of  the  esti- 
mate  department.  The  following  con- 
ventional symbols  are  used  in  the 
three  above  named  countries; 

Conductors:  B.,  bare  copper;  B.  E.. 
hare    iron    galvanized :    G.,   seamless 

^—^^        Ordlnftry   return  Hrcalt 

^^^^^       TlirpP'Wlre     or     alierii«ctnerctir 
-.■*  —  "•  ■  reot    rlrctiit 


anuor«'tl 


no 
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VVrtfcttl  malosk  up  atid  tSowD 

SwFtobboiird.     twowlre    lyntent 

SwJlchbonrrJ.       three-wire      ayw 
lem.  or  alternatlDg. 

RtiCNiRtfit    r>r    hetttlog    i]>plt«nc'i« 
of   (en   ftinperMi. 

\*iyrtnblv     rtteoRtal     of     mix     am 


CbrKtcirif   ct>It 

Lii^titolng  arreater 

Ugtitnlng-rod   lip. 

Grnuiid 

Aix-timurAroni  or  ftficondarf  bat 

l>3rtiamo  or  geaerAtor,  wttJi  len 
kll^iwBtla  eapael ty. 

Motor    wUb    I  wo    fcilo  watts    ini 
piicity. 

TraoafrirEOffr    wftb    cajiic^y    *jf 
eighty-fli?i?  tllowtttts. 

Two  wire   m<*tiT.    with    capacity 

of  fiTc  kilowatts. 
Thtfc  wire     t>r     ftlternatlnp  ctir 

rpnt    meter    wUli    capadiy 

of  ten   kilowatts 

Ammeter 
Volt  iiict»*r 


rubber  insulation ;  L.,  flexible  cords ; 
K.  n.,  bare  lead-coveretl  cable;  K.  A.» 
lead-covered  cable  with  asphalt uni- 
taped  cover;  K.  E.»  lead-ctwered  cable, 
armored  ;  g.,  conductors  on  insulators ; 
mored;  g.,  conductors  on  insulators; 
o.,  con  d  tic  tors  in  iron  conduit. 


L 


Firms  making  out  plans  and  draw- 
ings to  be  used  in  the  before-nien- 
tioneil  countries  will  do  well  to  con- 
sider these  symbols  and  also  carefully 
to  add  in  figures  the  proposed  am- 
peres to  be  carried  on  eacli  wire  or 
cable ♦     Fk\pu(or  Mt:c hanks. 

N^    Fixed    Incandescent    lamp. 


I'OTtable   iDcandeacent    lamp. 


Ktatlooary   jtrou 
lam  pa ;  wim 


Lof  fncaodescent 
r  of  tatnpa.  five. 


Portable  group  of  Incantfeaceiit 
lamps ;  i3iumber  of  limpi, 
three. 


Arc  lamps  of  aiz  amperes. 

t V    W*alJ   bracket    (one   lampi 

qp     f^tandlng  lamp    (one  lamp). 
I  Hanging  lampa   ft  wo   lampa). 

^^^C      Electrolier    (four   lampa). 


Wall    tube. 

Single-pole  cut-out  ;  If  a  flgort;  i« 
alongafde.  It  denotes  am- 
peres. 

trouble- pole  cut-out :  If  a  figure  la 
aloDgsldc,  It  denotes  amperet. 

Thiee-pole  cut-out;  If  a  Ogure  la 
alongside.  It  denotes  sm- 
perea. 

Wall  aCtacbmeot. 


Small    brancb   cut-out. 

f^y^  Reversing         or         pole-cbanginc 
IX/^  awltt'b   for  three  amperea. 

a^  Slngte-pole    awiteb    for    fowr    an- 
^  perea 

a^  Double-pole   switch    for    four   an- 
^  peres. 

fy^  Three-pole    awltcli    for    four    am 
\^  ^  peres 

f>j\f\J\  Single  circuit   (flexible  cordi 


The  propellers  of  tiie  fast  auto 
floats  revolve  1,1250  times  a  minute. 
Skiving  a  speed  of  ^5  miles  an  hour. 

Tw'o  buticlred  machines  which  sup- 
ply newspapers  on  coins  being  placed 
in  the  slot  are  nmv  installed  in  Ber- 
lin. 


^TOUCTURAL 

Wind  Bracing:  in  Steel  Frame  Buildings, 

A  Theory  with  Special  Reference  to  Knee  Brace  Des^lgn 

UV    K    It.    WOUWUKTH    ENGINEERING   \>h> 
PARTMENT  CARNEGIE  STEEL   CO. 


Stability  of  buildings  subject  to  ex- 
I  lemal  forces  is  a  problem  to  be  inves- 
tigated  and  solved  in  accordance  with 
the  fundamental  laws  of  mechanics 
and  the  strength  of  materials  as  dcter- 
mined  from  the  theory  of  flexure.  Any 
L  solution  of  the  problem  which  docs 
not  agree  with  what  has  been  demon- 
strated as  to  the  behavior  of  materials 
under  stress  must  necessarily  be  im- 
perfect, if  not  erroneous. 

Now,  a  building  may  fail  in  one  of 
three  ways,  in  the  direction  either  of 
its  IcniE^h  or  its  width.  Il  may  col- 
lapse vertically  by  reason  of  the  \veak' 
ness  of  the  materials  of  which  it  is 
composed  and  upon  which  tlie  loads  it 
was  designed  to  bear  are  superim- 
posed. It  may  give  way  in  a  hori- 
zontal direction  under  the  influence  of 
shearing  forces,  either  by  lateral  dis- 
placement from  its  foundations,  or  by 
buckling  of  its  various  members  on  ac- 
count of  their  weakness  to  resist  these 
forces.  Or,  if  the  framework  is  strong 
enough  to  carry  safely  the  vertical  re- 
actions due  to  the  loads  it  may  have 
been  intended  to  bear  and  stiff  enough 
to  resist  the  shearing  stresses  pro- 
duced by  external  horizontal  forces,  it 
may  yet  fail  by  being  overturned  bod- 
ily through  its  own  w^eakness  to  re- 
sist the  upward  reactions  produced  by 
these  horizontal  forces. 


The  ordinary  vertical  reactions  in  a 
building  caused  by  thtt  loads  imposed 
upon  its  frame  are  readily  determined 
and  proviflecl  for  in  its  design.  The 
external  forces  which  cause  horizontal 
shears  that  must  necessarily  be  trans- 
formed into  vertical  stresses  before 
they  reach  the  foundations  are  not  so 
easily  taken  care  of  in  its  design,  h 
is  believed,  however,  that  these  also 
can  be  made  amenable  to  satisfactory 
ircatnieot  and  safely  provided  for. 
The  only  external  forces  acting  in  a 
horizontal  direction  upon  a  building, 
with  rare  exception,  are  those  pro- 
duced by  wind  and  storms,  and  these 
alone  produce  dangerous  effects,  tend- 
ing to  overturn  the  building  upon  na 
base. 

Now,  a  masonry  pier  is  a  slruclure 
subject  to  horizontal  forces  similar  to 
those  in  a  building  caused  by  the  pres- 
sure exerted  by  the  wtnd^  by  the  ac 
tion  of  ice  in  motion,  by  collision  with 
boats,  or  other  means.  It  acts  as  a 
homogeneous  whole,  the  blocks  of 
which  it  is  composed  resisting  all  com- 
pressive stresses,  while  the  tensile 
stresses  are  taken  up  by  the  cement, 
drift  bolts,  or  other  means  used  to 
bind  its  parts  firmly  together  into  one 
solid  mass.  The  moment  of  its  resist- 
ance to  all  forces  tending  to  overturn 
and  thus  destroy  it,  iS|  of  course,  the 
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product  of  its  mass  into  half  its  width 
in  the  line  of  resultant  stress.  As  on 
the  already  mentioned  supposition  that 
the  pier  is  a  homogeneous  whole,  its 
neutral  axis  passes  through  its  center 
and  is  distant  from  either  side  of  the 
pier  by  half  its  width  in  either  direc- 
tion, this  moment  of  resistance  is  equal 
to  the  weight  of  the  pier  multiplied  by 
the  distance  from  its  neutral  axis  to 
the  outside  fiber, 

A  building  differs  from  a  solid  ma- 
sonry pier  cJiiefly  in  that  it  is  not  a 
homogeneous  whole ;  the  vertical  loads 
carried  to  its  base  are  not  uniformly 
tlistributed  over  the  entire  area  of  the 
same,  nor  are  the  members  of  its  frame 
so  united  as  to  act  vertically,  horizon- 
tally, or  diagonally  with  the  readiness 
^.displayed  in  the  several  parts  of  the 
pier — stones,  cement,  dowels,  clamps, 
drift  bolts,  etc.  And  yet,  when  we 
come  to  consider  its  moment  of  resist- 
ance to  overturning  at  its  base,  this 
moment  can  only  be  measured  in 
terms  of  the  several  moments  of  the 
separate  weights  resting  upon  that 
base  by  their  several  and  separate  dis- 
tances from  the  neutral  axis.  The 
point  of  application  of  these  weights 
can  be  gotten  directly  from  the  foot- 
ing plan  of  the  building,  and  the  po- 
sition of  the  neutral  axis,  and  with  it 
the  moment  of  resistance,  determined 
by  the  usual  formulas* 

This  neutral  axis  will  not  be  coin- 
cident with  the  center  line  of  the 
building,  unless  the  loads  are  symmet- 
rically applied  on  the  footings.  In  a 
steel  frame  building  this  is  but  seldom 
or  never  the  case;  a  heavy  spandrel 
wall  on  one  side  and  a  curtain  wall  on 
the  other,  unequal  loading  due  to  ele- 
vator framing,  stairways,  vaults*  and 


what  not  else — these  are  some  of  the 
things  which  make  it  necessary  to  de- 
termine the  position  of  the  neutral  axis 
by  independent  calculations  at  each 
and  every  section  made  by  a  row  of 
cnluinns  normal  to  the  general  direc- 
tion  of  the  axis.  But  when  once  this 
neutral  axis  is  found,  and  the  moments 
of  these  separate  weights  are  deter- 
mined, it  will  be  at  once  apparent  that 
to  insure  the  stability  of  the  structun 
it  will  only  be  necessary  to  proportion 
the  several  parts  of  the  building  in  ac- 
cordance with  the  laws  of  flexure. 
For,  of  course,  the  value  of  the  build- 
ing as  a  whole,  considered  as  a  medi- 
um of  resistance  to  the  wind,  will  be 
the  value  of  its  moment  of  resistance. 
I  f,  now,  the  building  is  strong  enough 
to  resist  all  vertical  reactions,  and  sttS^f 
enough  to  resist  buckling  under  hon-^ 
zontal  stresses,  and  so  heavy  that  its 
moment  of  resistance,  as  thus  deter- 
mined, will  exceed  the  uplift  on  the 
windward  side  due  to  the  overturning 
moment  produced  by  the  wind,  there 
can  be  no  question  but  that  the  struc- 
ture as  a  whole  has  been  correctly  de'_^— 
signed  to  perform  all  its  work.  ^M 

The  horizontal  forces  by  which  the 
pressure  of  the  wind  on  the  sides  of  a 
building  are  represented  must  be  re- 
sisted by  the  internal  strains  in  the 
various  parts  of  the  building,  and  the 
work  to  be  done  by  the  wind  in  over- 
turning or  buckling  the  building  must, 
in  view  to  safety,  be  equaled  by  the 
work  done  by  the  parts  of  the  struc- 
into  vertical,  diagonal  and  hori- 
zontal reactions,  transforming  them 
into  vertical,  diagonal  and  hiri- 
zontal  stresses,  and  transferring  them 
to  the  foundations.  In  this  way  the 
sides  of  the  building  must  act  like  the 


L 


■ 
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chords  of  a  truss,  or  the  Raoj^es  of  a 
beam,  and  the  partitions  or  end  walls 
like  the  web  members.  Now.  in  a 
building  constructed  with  solid  end 
walls  and  partitions  represented  in 
sketcli  No.  1,  it  is  apparent  that  the 


end,  and  what  is  true  ot  beams  in  i;«;i^ 
eral  must  be  true  of  these  stone  of 
brick  beams  in  particular.  They  must 
be  figured  as  cantilever  beams  fixed  at 
the  foundations  and  loaded  uniformly 
with  the  wind  pressure,  and  the  mate- 


3«rr/?M7. 

building  will  be  safe  as  against  wind 
pressure  only  in  so  far  as  the  trans- 
verse walls  are  strong  enough  to  resist 
tension  and  compression  caused  by  the 
I  fans  format  ion  diagonally  of  horizon- 
tal shears  into  vertical  reactions  and 
the  side  walls  are  strong  enough  to  re- 
sist the  crushing  or  pulling  apart. 
caused  by  their  action  as  chords.  The 
inaterials  of  the  interior  walls»  there- 
fore, would  have  to  be  investigated  as 
lo  their  ability  to  resist  shearing  in- 
tensity, and  the  outside  walls  to  resist 
compression,  while  the  cement  or  oth- 
er bonding  material  would  have  to  be 
designed  to  resist  pulling  apart.  If. 
now.  the  wind  forces  are  considered 
as  concentrated  at  the  outside  wa!!s» 
?nd  at  the  partitions  and  sections  made 
at  these  points  it  will  be  readily  appar- 


rials  in  them  must  be  calculated  in  ac- 
cordance with  the  usual  formulas  for 
the  flexure  of  beams  in  general. 

In  a  steel  building  of  the  skeleton 
type,  we  have  no  solid  webs,  as  in  tht- 
case  supposed.  The  floors  are  usually 
open  from  wall  to  wall ;  the  partitions 
are  ttxi  thin  to  resist  shearit^g  striSSc< 
of  any  great  intensity,  and  their  loca- 
tion is  never  definitely  and  finally 
known  to  the  designer,  except  in  s^pe- 
cial  portions  of  the  building,  inasmuch 
as  they  are  liable  to  removal  at  i!ie  will 
of  the  tenants.  The  end  walls,  like- 
wise, are  cut  up  by  openings  for  doors 
and  windows,  and  there  cnuhl.  in  no 
rase,  exist  any  true  bond  between  the 
materials  of  the  wall  and  the  steel 
spandrel  beams  or  girders.  Conse- 
quently, the  designer  cannot   rely,  in 


ent  what  is  the  true  character  of  the 
building  as  subject  to  mathematical 
investigation. 

As  shown  by    sketch    No.    2,    we 
have  a  series  of  beams  and  channels  on 


any  measure,  upon  them  for  aid  in  rr- 
sisting  the  wind  forces.  The  stiflfness 
of  the  floors,  the  resistance  of  the  par- 
titions, and  the  general  rigid ily  of  th* 
hiT'Mine.   ^hic  to  careful   attenti*  •.    * 
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connections,  may  avail  much  or  little, 
it  is  the  duty  of  the  designer  inlriist- 
cd  with  the  responsibility  for  the  in- 
tcTcsts  of  the  owners,  and  tiic  security 
and  perhaps  the  Hvcs  of  the  tenants, 
not  to  rely  upon  elements  of  strcng:ih, 
uncertain  in  value  and  irredncihlc  to 
calculation.     What  shall  he  do?    Ths 


ter  of  the  columns  thus  braced,  he" 
must  do  what  he  can  further  in  the 
line  of  knee  braces,  lattice  girders  or 
portals.  Tlie  calculation  of  a  diagonal 
system  is  simple ;  it  is  believed  that  the 
method  now  to  be  outlined  for  bracing 
with  plate  or  lattice  girders  and  knee 
braces   is   in    exact   accord    with   the 


^^cr^^'j. 
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answer  is  easy.  He  mw^X  make  provi- 
sion in  his  desii^n  of  the  steel  frame  to 
resist  these  horizontal  forces.  If  he  can 
put  in  diagonal  systems  of  wind  brac- 
ing at  any  point,  let  him  do  so»  and  let 
him  design  them  for  the  full  force  of 
the  wind  contributory  to  the  area  cov- 
ered by  their  influence.  If  he  cannot 
make  them  sufficient  for  the  total  wind 
force,  let  him  make  force,  let  him 
make  them  as  strong  as  the  rlcad  load 
in  his  columns  will  allow ;  hut  let  him 


fundamental  laws  which  must  govern 
all  calcniatiors  involved  in  the  investi- 
^^ation  of  stability  in  structures. 

Let  a  transverse  section  of  our 
steel  frame  building  be  represented  in 
sketch  No.  3.  It  is  proposed  to  use 
girders  anc^^knec  braces  to  resist  the 
wind  forces  and  to  transfer  tliem  into 
the  foundation.  If  now  the  bnildinior 
be  the  same  as  that  already  discussed, 
with  the  exception  that  the  place  of  the 
partition  walls  is  taken  by  the  columns. 
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beware  lest  he  pull  up  his  colunuis 
bodily  by  the  roots.  If  he  cannot  get 
material  enough  in  this  way  to  resist 
the  figured  wind  pressure  by  such 
tower  bracing,  considering  the  build- 
ing as  a  cantilever  truss,  with  center  to 
center  of  chords  equal  to  center  to  cen- 


il  is  certain  dial  the  moment  of  resist- 
ance at  the  footings  must  be  the  same 
as  before*  lessened  by  the  difference 
between  the  w  eights  of  the  walls,  etc., 
and  the  weights  carried  by  the  steel 
frame.  The  area  of  the  base  is  the 
same,  the  lever  arms  are  the  same,  and 
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the  only  difft^rtTict.'  consists  in  the 
^^tights  themselves  and  their  modes  of 
application  at  the  footing  line.  The 
iioinent  of  resistance  of  the  building, 
considered  as  a  whole,  must  be  com- 
|)utcd  in  the  same  way,  viz.,  by  refer- 

^ei^.ct  to  the  neutral  axis.  On  this  prin- 
ciple, the  stresses  in  the  outside  col- 
%unns  must  be  computed  as  for  a  can- 
li lever  beam.  The  moments  of  the 
L'veral  wind  forces  about  "R*'  or  "L" 
will  be  equal  to  tlieir  several  intensi- 

^ties  by  their  distance  above  these 
points,  and  the  stress  in  the  outside 
columns    (fibers    of     our     cantilever 

"beam)  will  be  the  quotient  of  their 
stmis  (total  bcndin|T  moment  about 
"R"  or  'V*)  divided  by  'Mi,"  the  depth 


strength,  and  vertical  shearing  stress 
in  our  beam.  Take  the  lonptudinal 
stresses  a  momtnt.  At  the  top  of  the 
beam  these  are  tensile,  at  the  bottom 
they  are  compressive,  at  the  neutral  ax- 
ii?  they  do  not  exist, but  at  any  area  be- 
twcin  tlac  neutral  axis,  as  at  "A"  and 
**0''  and  the  top  of  the  beam,  or  simi- 
larly between  the  bottom  and  the  neu- 
tral axis,  they  do  exist,  and  their  in- 
tensity is  directly  proportional  to  their 
distance  from  the  neutral  axis.  If 
now  these  areas  **A"  and  **B**  extend 
from  end  to  end  of  the  beam,  the  strip 
of  beam  represented  by  them  must  be 
subject  to  longitudinal  stress  at  all 
points.  This  stress  wil!  vary  in  in- 
tersity  parallel  to  the  intensity  of  the 
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rof  the  beam.  This  stress  will,  of 
course,  be  tensile  in  the  windward  col- 
umn, and  compressive  in  the  leeward, 
and  equal  each  to  the  other,  and  will 
have  to  be  added  to  the  other  stresses  in 
the  latter  column  caused  by  the  vertical 
loads.    The  tensile  stress  in  the  wind- 

I'ard  column    must    not    exceed    the 

steady  load  (dead  and  a  small  live  load) 

on   the  column,   otherwise  anchorage 

hnust  be  provided  to  resist  the  upward 

reaction. 

Let  us  lay  our  building  on  its  side,  as 
shown  in  sketch  No,  4,  omitting  the  in- 

erior  columns  and  braces,  and  con- 
jider  it  as  a  cantilever  beam  as  before. 

low  the  forces  P1.P2  and  P3  produce 

:)ngitudinal   compressive    and   tensile 


sr  --  11  the  top  flan;^e.and  will  always 
be  in  direct  proportion  thereto.  By 
reference  to  sketch  No.  3  it  will  be 
seen  that  these  areas  "A,"  **B,"  ''C* 
and  '*D"  lie  in  the  plane  of  column  Cl, 
C2,  C3  and  C4  It  would  appear  rea- 
sonable, therefore,  that  if  we  leave  out 
the  strip  of  web  plate  between  the  top 
of  the  beam  and  *'A/'  or  between  **A" 
and  '*B,**  as  we  propose  to  do  in  the 
use  of  knee  braces,  any  columns  at 
these  planes  would  be  stressed  in  pro- 
portion to  their  distance  from  this  neu- 
tral axis,  just  exactly  as  they  would  be 
were  the  web  plate  entire.  That  is,  if 
we  leave  out  the  solid  partition  walls 
depended  upon  in  our  primary  consid- 
eration to  transform  horizontal  shear 
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Into  vertical  stresses  and  replace  them 
by  columns  and  brackets,  these  col- 
umns and  brackets  must  do  the  work 
supposed  to  be  done  by  the  walls. 
Mortovcr,  were  the  structure  to  fail 
by  deflection  from  the  straight  line,  it 
must  do  so  as  the  result  of  forces  caus- 
ing the  tension  flange  to  elongate  and 
the  compression  flange  to  shorten  as 
the  result  of  the  work  done  by  them  in 
straining  the  structure.  It  need  not 
he  said  that  the  interior  columns  must 
follow  suit,  and  lengthen  or  shorten 
accordingly.  Any  work  done,  there- 
fore, by  the  wind  to  induce  such  de- 
flection and  failure  must  be  resisted 
by  internal  strain  in  these  interior  col- 
umns. 

As  to  shearing  effects,  in  a  rolled 
beam  or  in  a  plate  girder  without  stif- 
feners,  the  shear  is  constant  from  the 
lop  of  the  beam  to  the  bottom,  and  its 
intensity  per  square  inch  is  equal  to 
the  shear  at  any  point,  divided  by  the 
area  of  the  web  plate  for  a  strip  an 
inch  wide.  The  portion  of  the  total 
shear  taken  by  any  section  of  the  plate 
would  then  be  equal  to  its  depth,  di- 
vided by  the  depdi  of  the  girder.  By 
reference  to  sketch  No,  4  it  will  be 
seen  that  if  the  portion  of  the  web 
represented  by  area  "A"  be  taken  to 
include  one-half  of  the  whole  strip 
from  the  line  at  "B"  to  the  top  of  the 
beam,  we  can  consider  the  whole  shear 
in  that  section  to  be  concentrated  at 
**A"  and  acting  as  a  unit  at  that  point : 
on  which  consideration  we  have  to  as- 
sume that  if  the  web  is  cut  away,  as 
a  force  at  "A"  to  balance  this  shear, 
otherwise  our  structure  will  fail 
Now,  the  only  stresses  in  our  struc- 
ture under  present  consideration  are 
those  caused  by  these  shears  in  their 
transference  from  horizontal  to  verti- 


cal reactions.  Tlie  work  of  this  trai 
fcr  is  done  by  the  brackets.  The  col- 
umns cannot  take  horizontal  stresses 
for  transmission  to  the  foundations 
until  the  same  have  been  transferred 
into  vertical  reactions.  This  trans- 
formation must  be  done  by  the  brack- 
ets, and  the  proportion  of  horizontal 
shear  taken  by  each  bracket  from  the 
line  of  girders  will,  if  our  analysis  be 
correct,  be  determined  by  the  contrib- 
utory area  of  our  web  plate.  If  our 
columns  were  spaced  equally,  then  the 
outside  columns  would  each  receive 
one-tenth  of  the  total  shear,  while  the 
interior  column  would  receive  twice  as 
much,  or  one-fifth  each,  strictly  in  pro- 
portion to  the  amount  of  web  plate 
represented  by  its  contributory  area  at 
any  section.  This  also  seems  to  result 
from  an  analysis  of  these  brackets. 

Suppose  the  brackets  to  be  equally 
strong,  then  each  bracket  wnll  take  the 
same  amount  of  shear  from  the  girder, 
which  now  represents  the  thin  strip  of 
web  plate  and  which  is  supposed  to  be 
equally  stressed  from  end  to  end. 
Suppose  the  brackets  to  be  cut  at  45 
degrees.  Suppose  the  amount  of  shear 
taken  by  the  bracket  at  column  **C*'  to 
be  *'y*'  (horizontal  component).  The 
bracket  takes  this  shear  by  bending  the 
girder  vertically,  equal  to  component 
'*x/*  and  the  column  horizontally  equal 
to  component  "y."  At  column  Cl,  as 
shown  by  the  sketch,  the  bending  in 
the  column  amounts  to  two  "y/*  which 
is  as  it  should  be  on  the  supposition 
made.  The  interior  columns  then  on 
equal  spans  center  to  center  of  col- 
umns should  be  calculated  to  resist 
twice  the  bending  taken  by  the  out- 
side colimins.  The  vertical  stresses  in 
the  columns  caused  by  the  knee  braces 
cannot  be  determined  by  an  analysis 
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°h  reactions.  For  at  column  Cl, 
by  the  analysis  on  sketch  there  would 
be  no  vertical  component  to  go  into 
this  column,  and  of  the  total  shear  at 
this  level  all  that  would  produce  ver* 
tical  reaction  in  the  columns  would  be 
one-fifth  of  the  total,  which  is  suppos- 
ed to  pass  into  the  exterior  columns. 
If  the  accumulated  shear  at  this  level 
were  1.000  pounds,  then,  by  analysis 
of  the  bracket,  the  outside  columns 
w^ould  take  100  pounds  each  as  incre- 
ment of  chord  stress,  whereas,  for  ten- 
Ibot  story  and  a  ten-foot  span  they 
Editor  The  Draftsman : 
K^^aving  noticed  articles  in  The 
Oraftsman  of  late  in  regard  to  simpli- 
fying a  draftman's  work,  and  think- 
ing the  readers  might  still  be  interest- 
ed in  another,  I  enclose  a  sketch  of  a 
special  scale  I  had  made  to  order. 
The  scale  is  graduated  full  size  on 


1,000  X  10 

should  take ===200  pounds. 

50 
The  stresses  in  these  brackets  and 
bending  moments  in  girder  and  col- 
umns must  therefore  be  computed  in 
accordance  with  the  methods  given  in 
the  standard  works  on  portal  and 
knee  bracing  in  bridge  construction. 
The  vertical  reactions  are  obtained  in 
line  with  the  analysis  of  cantilever 
beam  work,  to  which  allusion  has  al- 
ready been  made. 

"fireproof  Maga::ine/' 


up  as  a  triangular  scale  and  is  always 
right  when  laid  down. 

Tlie  small  circles  at  the  ends  are  of 
soft  rubber,  which  prevents  it  from 
sliding  off  the  drawing  board,  even  at 
a  45*  slant. 

I  also  find  these  little  rubbers  work 
equally  well  in  triangles. 
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both  edges,  with  the  end  inches  32ds 
and  tlie  intermediate  inches  in  IGths, 
numbered  from  both  ways. 

With  this  scale  any  line  can  ue 
scaled  at  once  without  turning  the 
scale  end  for  end  or  over,  as  some  of 
the  four  graduations  will  come  right 

The  handle  makes  it  as  easy  to  pick 


I  believe  every  draftsman  would 
find  it  a  great  convenience  to  have  as 
many  different  scales  as  their  work  re- 
quired, as  the  first  cost  is  small,  when 
considering  time  saved  using  the  scale 
instead  of  the  old-fashioned  triangular 
scale. 

E.  A.  Chamberlin. 


In  China  a  mile  is  anything  from 
a  quarter  of  a  mile  to  a  mile  and 
three-quarters,  according  to  the  prov- 
ince in  which  it  may  happen  to  be. 


Captain  Fritz-Egger,  a  Swiss 
cavalry  officer,  has  invented  a  method 
of  horseshoeing  by  fastening  the  shoe 
to  the  hoot  with  metallic  bands. 


HoMt  3tudy. 

COURSE  IL     Machine  Design 

Chapter  III. 
Pipes  and  pipe  fittiniefs  enter  so  of-      plain  thcnrselves. 


ten  into  the  work  of  tlie  machine  de- 
signer that  a  chapter  has  been  put  in 
here  to  show  the  form  of  some  of  the 
most  common  connections  and  the 
method  of  calculating  pipes  for 
streng:th. 

Pipes  used  in  engine  and  boiler 
room  equipment  are  of  wrought  or 
cast  iron,  made  in  standard  sizes  from 
}"  internal  diameter  up  and  from  10' 
to  20'  long.  For  sizes  above  IG"  di- 
ameter, pipes  are  of  cast  iron.  Con- 
nections for  all  sizes  are  of  cast  iron. 
For  the  small  sizes,  pipes  are  usually 
threaded  and  screwed  into  the  fittings. 
For  large  sizes,  they  are  made  either 
with  flanges  cast  on,  or  they  are 
threaded  and  a  flange  is  screwed  on 
which  bolts  to  a  flange  on  the  fitting. 


The  designer  often  has  occasion  to 
use  the  columns  giving-  weight  and 
capacity  in  laying  out  systems  for 
steam  or  water.  The  external  area  is 
used  in  calculating  the  radiating  sur- 
face, as  for  example,  in  steam  heating 
plants,  where  pipe  coils  are  used  as  in 
Fig.  1. 

Standard  piping  is  tested  to  pres- 
sures higher  than  are  ordinarily  used 
in  practice  so  that  the  draftsman  has 
only  to  select  from  the  table  the  size 
of  pipe  he  wants,  but  he  may  have  oc- 
casion sometimes  to  figure  the  thick- 
ness of  a  pipe  for  himself. 

A  method  for  doing  this  is  given  anil 
it  will  be  seen  that  it  is  similar  to  that 
used  in  Chapter  II  for  calculating  a 
steam  cylinder. 


I 


A  standard  wrought  iron  pipe  table 
is  shown  on  page  194,  Kent's  Mechan- 
ical Engineers*  Pocketbook,  (See  sup- 
plement to  The  Draftsman  for  July.) 
In  the  first  column  of  the  table,  is 
given  the  nominal  inside  diameter, 
which  is  a  little  less  than  the  actual 
inside  diameter.  This  is  the  size  that 
is  always  used  in  specifications.  The 
headings  to  the  other  columns  will  ex- 


Pig.  I 

Let  d=internal  diameter  of  pipe  in 

inches. 

Let  I=lcngth  of  pipe  in  inches. 

Let  t^^thickness  of  pipe  in  inches. 

Let  s=tensile  strength  of  material 
per  square  inch. 

If  a  section  of  pipe  of  any  length  be 
taken,  it  will  be  seen  by  referring  to 
Qiapter  II  that  the  resistance  to  burst- 
ing^2tl5   and  also  that   the   bursting 
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pressure=^pld. 

Equating  tliese.  we  have :    2tls^=pld. 
Pd 

3s 

The  thicknesses  given  in  the  table 
referred  to  above  correspond  to  a  ten- 
sile streng^th  of  4,000  for  wrought  iron 
and  a  factor  of  safety  of  about  10. 
The  pipes  being  tested  to  500  lbs.  per 
sq,  in. 


HUtows  Tee. 

For  cast  iron  pipes,  s  should  be  tak- 
en at  about  18,000  with  a  factor  of 
safety  of  5  to  6. 

The  fittings  used  in  steam  and  water 
piping  are  of  malleable  or  cast  iron 
They   are  named   according   io   their 

I  shape,  tees,  elbows,  crosses,  etc. 
star 


LatenaL 

Manufacturers'  catalogues,  giving 
standard  sizes  and  shapes,  can  usually 
be  had  for  the  asking.  Crane,  Lunk- 
enheimer,  Crosby  and  Walworth  are 
standard  and  well  known,  or  the  book 
published  by  The  Draftsman,  giving 
dimensions  of  Pipe,  Fittings  and 
Valves. 

To  make  this  plate,  get  one  of  tie 


citalogs  above  or  some  other  and  Iny 
out  the  several  pieces  indicated  from 
the  dimensions  given  in  the  tables  of 
the  catalog. 

1.     A  3"  X  r  X  li"  T  (screwed  fit- 
ting.) 

I  i^t^i 


A       - 


L^ 


2.  A  2V'  elbow  {flanged  fitting.) 

3.  A  45^  6"  lateraf  (flanged  fit- 
ting.) 

4.  A  2"  flange  for  low*  pressure 
(screwed  fitting.) 

ru     A  li"  union, 

6.  A  3''  X  2''  straight  redurt  r 
(flanged.) 

The  student  will  have  to  pick  out  a 
suitable  scale  for  these  pieces  so  as  to 
get  them  all  on  the  drawing. 

Practice  in  such  work  is  necessary- , 
Get  approximately  th«  size  of  tht 
pieces,  then  determine  the  best  scale 
to  use,  and  divide  the  plate  off  roughly 
into  spaces  for  their  accommodation. 
The  dimensions  of  this  plate  will  be 


Malleable  l^nions. 
the  same  as  in  the  previous  chapters. 
( 14  X  10  with  13  X  17  border  lines  with 
i"  margins  at  right,  top  and  bottom 
and  If  at  the  left.) 


Current  Topics. 

The  Evolytion  of  a  Note  Book- 
By  E.  J.  Lees. 


A  number  of  years  ago  the  writer 
decided  to  start  a  note  book  aiong 
mechanical  lines,  and  the  small  alpha- 
betical indexed  one  shown  in  Fi;:;\  1 
was  purchased. 

At  firsts  all  items  of  interest  and 
of  use  in  the  drafting  room  were 
copied  in  this  book  with  India  ink. 
the  work  and  time,  of  course,  being 
considerable^  and  as  each  letter  was 
limited    to   a    few   pages   the   natural 


ing  data  sheets  G  by  9  inches  as  a 
supplement,  (The  Draftsman  is 
using  the  same  size.)  As  this  idea 
became  more  generally  adopted,  cata- 
logs and  other  printed  matter  began 
t.o  appear  in  this  size,  and  since  thef  J 
often  contained  much  useful  informa- 
tion which  cither  required  copying  ofl 
a  larger  book,  arranged  to  hold  tliese 
pages. 

In    looking  for  something  to  hold 


result  was  that  the  space  for  the 
most  used  letters  was  soon  filled. 

Then  it  was  a  question  of  another 
book,  or  paste  in  between  the  filled 
pages,  which  soon  made  the  book 
clumsy  and  broke  its  back. 

Soon  after  the  book  reached  this 
stage  the  standardization  of  catalogs, 
etc.  was  recommended  and  the  me- 
chanical periodicals  took  up  the  idea. 
(^i:e  of  them  especially  began  publish- 


these    loi  rs,    data    sheets   and 

blue  prints,  the  spring  back  binder 
was  adopted  and  matter  that  was  col- 
lected w^as  placed  therein,  as  showH^ 
in  Fig.  2. 

This  went  fairly  wtII.  but  as  tlie 
collection  grew  an  index  was  neces- 
sary, so  the  adjustable  index  tags 
were  adopted  and  placed  along  the 
edges. 

This  made   a   very  good   arrange- 
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ment,  but  has  its  drawbacks,  as  fol- 
lows: 

First — The  springback  is  limited 
as  to  its  capacity. 

Second. — The  index  tags  are  rather 
thick  and  give  the  pages  a  wedge 
section,  which  has  a  tendency  to  as- 
sume a  fan  shape,  and  to  offset  this 
brass  fasteners  were  inserted.  This 
held  all  right,  but  when  a  new  sheet 
was  to  be  inserted  all  sheets  had  to 
be    removed    and    replaced    in    order 


tion  without  removing  the  other 
sheets  already  in  place. 

The  use  of  this  book  is  as  follows^ 
and,  as  far  as  the  writer  knows,  if 
originaL 

Data  sheets,  blue  prints,  photo- 
graphs, etc.,  that  are  6x9",  or  nearly 
so,  are  all  glued  on  to  the  plan  6x9* 
sheets  at  the  inside  edge  only,  this 
point  is  very  particular,  as  when  the 
book  becomes  large,  the  curvature 
when  open  will  break  off  the  glued 


N 


agam. 

Third. — Unless  one  has  a  good 
memory  it  is  rather  tedious  to  look 
over  the  tags  to  find  the  article 
wanted. 

A  next  move  was  to  secure  a  sec- 
tional post  binder  (See  Fig.  3),  and 
a  quantity  of  plain  paper  cut  to  suit 
this  binder   (See  Fig,  4)» 

It  will  be  noticed  that  these  pages 
are  notched  through  the  back,  thus 
allowing  tliem  to  be  placed  in  posi- 


part  or  tear  it,  if  glued  on  cither  top 
or  bottom  edge. 

Articles  published  in  magazines  or 
any  small  reading  matter  scattered 
aroimd  a  cut,  for  instance^  are  clipped 
out  and  arranged  on  the  plain  sheets 
to  be  inserted,  always  bearing  in 
mind  that  the  gluing  must  be  done 
on  the  edge  toward  the  binders. 

Tables  from  catalogues,  etc.,  that 
are  printed  on  both  sides  and  some- 
times take  two  pages  lo  a  V^\Ae  o\ 
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dimensions^  may  be  pasted  in  as  fol- 
lows: Ghie  on  to  tht*  plain  sheets, 
taking  care  to  keep  the  reading  in 
line,  as  it  was  in  the  catalog,  and 
then  cut  away  the  blank  page  in  be- 
tween, leavifit]^  only  the  perforated 
portion  at  the  post   to  bind   with. 

The  indexinsT  is  alphabetical  in 
cimnection  with  numbered  subjects. 
<  Ki^-  **»■)  . 

The  plain  sheets  are  used  for  the 
alphabetical  index  and  may  he  type- 
written, a  lar^e  headin;^  for  each  let- 
ter and  the  subje<;t  and  subject  mini- 
her  in  line  underneath.  The  nuin- 
bers  for  the  subjects  may  be  as.  many 
as  desired,  the  niunber  being  fastened 
to  the  first  sheet  only  in  each  divi- 
sion»  thus  allowing  expansion  or  con- 
traction and  rearrangement »  a  sheet 
being  easily  pulled  out  when  those 
above   are  lifted   slightly. 

These  numbers  are  printed  on  trac- 
ing cloth  about  4"  wide,  and  are 
doubled  and  glued  on  each  side  of 
the  sheet,  making  a  very  substantial 
tag  which  projects  out  far  enough 
to  be  easily  located,  and  are  also 
staggered^  or  put  on  one  below  the 
other,  in  numerical  order,  the  note 
book  shown  up  to  date  having  44 
immbers. 

The  method  of  determining  where 
to  place  any  new  sheet  is  very  simple, 
from  the  fact  that  one  dt3cs  not  de- 
pend entirely  on  all  matter  being  ex- 
actly the  same  nature  under  each 
number. 

For  example,  look  up  Bolts,  in  the 
alphabetical  index.  We  find  it  under 
No.  19.  Suppose  we  have  some 
<lata  on  nuts  to  file,  instead  of  start- 
ing a  new  number  for  this,  we  file  it 
imder  19  also,  taking  care  that  under 
the  letter  A^  we  enter  Wuts    No.  19. 


In  a  few  days  some  data  on  taps 
is  received.  Now  we  can  either  start 
a  new  number  under  T,  or  if  No.  19 
is  not  too  full  for  easy  haudhng,  we 
can  also  file  this  under  No.  19. 

Should  No.  19  eventually  become 
LCttJ  bulky,  start  a  number,  or  remove 
the  subject  most  used,  and  change 
Uic  index  to  suit. 

Up.  to  date,  however,  the  writer 
has  tipt  found  it  necessary  to  rear- 
range the  matter  this  way,  as  a  little 
care  in  noticing  the  quantity  of  ma- 
terial in  a  section  will  govern  the  loca- 
tion   before   being   filed. 

The  good  feature  of  this  system  be- 
ing that  only  the  first  pa^e  of  each 
section  being  numbered,  it  makes  it 
fK>ssible  to  change  without  erasures, 
etc.,  and  the  alphabetical  index,  as 
fast  as  filled  up,  can  be  retypewritteii 
and  allowance  made  each  tirne  fof't^ 
additional  'ifems^.,  thus  making  the 
whole  scheme  flexible  inycvery  direc; 
tion.  ^        1       ' 

The  nimiber  tags  "^e  started  from 
-the  binder  end  at  the  lop,  No.  1. 
down  to  the  bottom  edge,  then  to  the 
top  again,  the' thickness '6f  sheets  and 
insertions  making  it  easy  to  see  the 
second    and    third    row   of   numbers. 

Some    data    sheets    are    published 
with    two   or   more   different    topics. 
These  can  be  cut  up  to  locate  under 
<lifferent  heads  or  can  be  filed  as  thev  • 
are  and  index  numbered  to  suit. 


'4 


The  new  Springfield  rifle  is  probably^ 
the  most  effective  military*  arm  in  the 
world.  At  a  distance  of  50  feet  it 
penetrates  55  one-inch  pine  boards 
placed  one  inch  part.  It  has  a  muzzle 
velocity  of  2,300  feet  per  second  and 
carries  a  ball  five  miles,  although  one 
mile  is  the  greatest  distance  that  any 
rifle  can  be  effective,  even  with  tele- 
scopic sights. 
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device  thereto.  With  drafting-pens 
the  case  is  odierwise.  for  their  use  if 
not  constant  and  the  inks  usually  em- 
ployed therewith  are  quick-drying, 
relatively  non-limpid,  and  these  facts 
greatly  affect  the  question  of  feed  and 
affect  it  adversely. 

This  invention  consists  in  construct- 
ing an  ink-rcservoir  in  the  handle  of 
an  ordinary  drafting-pen  and  in  pro- 
viding a  feed-tube  whose  eduction  end 
is  located  near  the  nibs  of  the  pen,  the 
reser%'oir  being  provided  v^-ith  a  vent 
in  the  upper  end  thereof,  w^hich  may 
bL  opened  to  allow  ink  to  fill  the  space 
between  the  end  of  the  feed-tube  and 
the  nibs,  the  vent  being  then  closed 
to  prevent  further  excessive  feed.  If, 
therefore,  a  pen  be  laid  aside,  the  ink 
Innween  the  nibs  may  dry  up;  but  the 
pen  may  be  opened  and  ckaned,  as 
with  ordinary  pins  of  this  type,  and 
another  supply  of  ink  permitted  to 
flow  to  the  point  thereof.  When  the 
pen  is  in  use,  the  vent  may  be  opened 
more  or  less  to  permit  the  supply  to 
the  point  of  the  pen  to  he  renewed  as 
needed. 

In  the  drawings  fomiiiig  part  of 
tins  application.  Figure  1  is  a  side 
elevation  of  a  pen  embodying  this  in- 
vention, considerably  enlarged.  Fig* 
2  is  a  similar  view  in  section.  Fig.  3 
is  a  cross-section  on  line  :3  3,  Fig,  2. 
Fig.  4  is  a  similar  section  on  line  4  4, 
Fig.  2.  Fig.  5  is  a  cross-section  on 
line  5,  Fig.  1 ;  and  Fig.  6  is  a  perspec- 
tive view  of  the  delivery  end  of  the 
feed-tube  and  feed- wire  therein. 

Referring  to  the  drawings,  a  is  the 
|}aiidle  of  the  pen.  which  is  hollowecJ 
out  to  constitute  a  reservoir  b  for  the 
ink.  This  handle  has  one  closed  end. 
and  its  opposite  end  is  threaded  and 
screwed  onto  the  metal  shank  c  of  the 


pen,  as  shown  in  Fig.  2.  To  thiF 
shank  one  of  the  legs,  rf,  of  the  pen  is 
rigidly  secured,  the  other  leg,  e,  be- 
ing hinged  to  the  shank  at  /".  An  ad- 
just ing-scrcw  g  for  these  legs  is  ap- 
plied thereto  in  the  usual  manner, 
whereby  tlie  jxjints  of  the  pen  may  be 
adjusted,  these  points  being  adapted 
to  be  brought  together  under  the 
spring  resistance  of  one  or  both  of  said 
legs,  as  usual 

The  shank  r  has  a  hole  drilled 
through  it  axiaily  to  receive  the  feed- 
tube  h,  the  inner  end  of  which  is  sub- 
stantially flush  with  the  threaded  end 
of  the  shank,  onto  which  the  handle 
of  the  pen  is  screwed,  and  the  end  of 
the  tube  is  sealed  therein  In  any  de- 
sirable way,  as  by  the  packing  i.  This 
tube  /i,  emerging  from  the  shank, 
passes  down  between  the  tw^o  legs  of 
the  pen  and  has  a  curve  /  formefJ  in 
it  to  allow^  it  to  pass  annmd  the  ad- 
JListing'Screw  without  interfering  with 
the  functions  of  the  latter,  and  the 
end  of  the  tube  is  flattened,  as  shown 
in  Figs.  1  and  0,  to  permit  the  two 
points  of  the  legs  to  be  adjusted  to- 
ward one  another  without  contacting 
with  the  tube.  The  end  of  the  feed- 
tube  /(  is  located  at  some  distance 
above  the  points  of  the  pen,  and  the 
space  between  these  points  and  the 
end  of  the  tube  constitutes  the  ink- 
sp^e.  The  feed-wire  k  is  located  in 
the  tube  h  and  extends  from  the  point 
of  the  pen  somewhat  beyond  the  in- 
ner end  of  the  feed-tube  and  into  the 
ink-reservoir  b,  and  that  end  of  the 
wire  lying  beti-veen  the  pen-points  is 
flattened,  as  shown  in  Figs,  2  and  (1, 
and  is  bent  slightly  to  one  side  to 
bring  its  flattened  point  against  the 
point  of  the  movable  or  pivotal  leg. 
As  the  wire  fits  looselv  in  the  feed- 
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tube,  the  adjustment  of  the  pivotal 
leg  will  move  the  wire  more  or  less 
within  the  delivery  end  of  the  tube, 
thus  keeping  clear  this  end,  which  is 
lOniew^hat  restricted  in  area  by  being 
attened,  and  thus  insures  a  freer  de- 
livery of  ink.  The  wire  k,  being 
forced  into  the  feed- tube  after  the  lat- 
ter is  bent  around  the  screw  g^  is  held 
10  any  position  relative  to  the  pen- 
ints  by  reason  of  the  bend  fomied 
herein,  as  it  is  passed  through  the 
liend  in  the  tube,  wherefore  this  fric- 
tional  engagement  is  sufficient  to  hold 
the  feed-wire  against  endwise  dis- 
placement without  the  aid  of  addition- 
al fastening  means,  thereby  simplify- 
ing the  device. 

To  permit  the  free  flow  of  ink  tu 


the  pen-points  through  the  feed-tube 
A  when  it  is  desired  to  fill  the  pen  for 
use.  means  are  provided  for  admitting 
air  into  the  upper  closed  end  of  the 
reservoir  b  abo%T  the  level  of  the  ink. 
which  consists  in  boring  a  small  hole 
m  through  the  wall  of  the  reservoir 
and  fitting  thereover  a  cap  tt,  the  up- 
per end  of  the  reservoir  being  turned 
down  to  receive  this  cap  w^ithout  en- 
larging  the  diameter  of  the  reservoir 
Through  the  wall  of  the  cap  n  another 
small  hole  o  is  drilled  adapted  to  be 
brought  into  registration  with  the  hole 
;/i  to  vent  the  upper  end  of  the  ink- 
reservoir. 

Geo.   R.   Pyne,   Springfield,   Mass., 
is  the  inventor. 


Drawing  Bciard* 


P  This  invention  relates  to  drafting, 
and  more  particularly  to  that  class  of 
devices  thereunder  known  as  *' draw- 
ing-boards;**  and  its  object  is  to  pro- 
vide a  device  of  this  character  which 
shall  be  simple  in  construction  and  of 
great  utility  to  the  draftsman. 

Figure  1  is  a  perspective  view  of  a 
table  embodying  the  invention.  Fig.  2 
is  a  plan  view  of  a  portable  boafd, 
showing  the  slot-cover  in  place.  Fig  3 
is  a  plan  view  of  the  slot-cover.     Fig, 

4  is  a  section  on  line  4  4,  Fig,  1.  Fig* 

5  is  a  cross-section  of  th«  slot-cover. 
Fig.  (>  is  a  section  on  line  6  6,  Fig.  2, 
Fig.  7  is  a  similar  view  with  the  parts 
separated. 

The  letter  B  designates  the  board  or 
labletop  proper.  It  is  essential  to  this 
invention  that  the  space  below  the 
board  shall  be  open.  Hence  in  Fig.  1 
the  board  is  illustrated  as  being  sup- 


ported on  a  spider  s;  but  it  will  be 
luiderstood  that  the  board  may  be 
made  in  the  portable  form  shown  in 
l"ig,  2  and  supported  in  any  desired 
manner.  The  upper  surface  of  the 
board  is  shown  as  being  covered  by 
some  suitable  sheet  material  c;  but 
this  covering  may  be  omitted  without 
departing  from  the  spirit  of  the  inven- 
tion. The  board  is  provided  with  a 
slot  S.  which  may  be  located,  as  pre- 
ferred, within  the  periphery  of  the 
board.  As  clearly  shown  in  Fig.  4 
the  opposite  side  walls  W  are  beveled 
at  zc  and  w*  on  their  upper  and  lower 
edges,  respectively,  forming  sharp  rul- 
ing edges  c.  We  prefer  to  cover  these 
ruling  edges  with  brass  m,  secured 
along  one  edge  beneath  the  covering 
and  at  the  other  edge  to  the  lower  bev- 
el. Each  upper  bevel  is  in  a  plane  sub- 
stantially parallel  to.  but  spaced  from 


a  tablet  is  indicated  in  doited  lines  as 
resting  against  one  of  the  end  walls  E 
of  the  slot  and  braced  by  the  bevels 
on  the  side  walls.  These  end  walls 
are  accurately  squared  and  preferably 
brassed,  so  that  a  series  of  parallel 


cover  C\  which  is  used  in  connection 
with  the  board.  This  cover  is  suita- 
bly beveled,  as  at  b^  upon  its  lower  side 
edges,  so  as  to  fit  accurately  within 
the  slot  with  its  upper  surface  ex- 
actly flush  with  the  face  of  the  draw- 


ing-board.  One  end  of  the  cover  is 
provided  with  a  projecting  tongue  Q, 
which  has  in  cross  section  the  form  of 
a  lower  quadrant  of  a  circle — that^is, 
it  has  a  flat  upper  face  and  a  curved 
lower  face.  The  adjacent  end  wall  of^ 
the  slot  has  formed  tlieretn  a  socket 
Q\  also  quadrant-like  in  cross-section, 
which  is  adapted  to  receive  the  tongue 
Q.  Tlie  opposite  end  wall  has  a 
thumb-hole  h  for  convenience  in  lift- 
ing the  cover.  This  form  of  tongue 
and  socket  is  considered  of  great  value 
because  the  flat  upper  faces  of  the 
quadrants  form  a  secure  bearing-sur- 
face preventing  tilting  of  the  cover» 
while  the  curved  lower  face  permits 
its  removal  without  danger  of  break- 
ings the  tongue  or  enlarging  the 
socket. 

It  is  obvious  that  the  slot-cover  may 
l)c  employed  as  a  separate  ruler,  and 
it  may  have  scales  of  different  stand- 
ards engraved  upon  its  faces.    In  like 


JJg,6. 


^^jy. 


manner  the  side  walls  of  the  slot  are 
furnished  with  suitable  measuring- 
marks.     The  cover  may  also  be  pro* 
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vided  with  a  series  of  holes  H,  which 
adapt  it  for  use  as  a  sort  of  beam- 
compass,  as  will  be  readily  undersiood, 
by  inserting  chalk  crayon,  or  pencil- 
lead  through  one  hole  to  mark  with 
and  by  inserting  the  rubber-tipped  end 


of  the  pencil  through  another  hole  to 
be  used  as  a  center,  yet  without  mak- 
ings a  mark. 

Jacob  Shellhammer,  Isaac  P.  Hen- 
thorn  and  Wm.  A.  Hill  are  the  in- 
ventors. 


A  Unique  Fire  Escape. 


Here  we  have  a  fire  escape,  invented 
by  Philip  H.  Dedrick,  of  Grand  vie  w- 
on-Hudson.  N.  V ,  which  starrds  in  a 
class  alone  as  far  ns  no/cifv  U  con- 
cemed,  having  a  unique  feature 
which  has  probably  'i/^vcr  before  been 
applied  to  the  work  of  saving  pcjple 
from  burning  buildings.  As  will  be 
seen,  the  idea  is  to  erect  a  series  of 
rigid  platforms  alternately  on  oppo- 
site sides  of  a  well  inside  a  buildine 
or  between  tw*o  buildings,  setting  each 
platform  at  such  an  angle  ihat  any- 
thing sliding  from  it  will  strike  on  tlic 
next  platform,  at  right  angles  <-  *  *^e 
first.  This  of  itself  would  br  ak  tbe 
force  of  a  fall,  and  a  person  would 
drop  from  the  roof  to  the  ground 
with  no  more  serious  injury  «^hat»  a 
severe  shaking  up;  but  the  inventcr 
has  placed  a  spring  cushion  on  each  of 
these  platforms,  which  would  reduce 
to  a  minimum  the  jar  occasioned  by 
a  fall  from  one  platfonn  to  the  next. 
As  a  person  drops  on  one  of  the  cush- 


ions it  yields  beneath  his  weight,  and 
then  discharges  its  burden  to  the  next 
cushion,  and  so  on,  until  the  bottofii 


FIRE    ESCATE. 


of  the  well  is  reached,  when  the  per- 
son picks  himself  up  and  makes  his 
escape  through  one  of  the  exit  doors 
provided,  none  the  worse  for  his  fall 


The  writer  of  '*Stair 
Made  Easy'*  has  a  good  remark  in 
his  introduction,  that  so  many  books 
on  the  subject  are  written  by  men  who 
do  not  seem  to  think  it  necessary  to 
begin  at  the  beginning  and  teach  the 
Noung  workman  how  to  build  a  stair 


Book  Notices. 

Building  of  the  simplest  kind  and  then  lead 
him  up  step  by  step  until  he  is  able 
to  erect  and  complete  stairs  of  better 
description. 

This  cannot  be  said  of  this  book, 
and  that  it  has  other  attractive  feat- 
ures is  found  in  the  fact  that  this  is 


PHI.     'IIAFT*=M  \N 


440 


I 

iper 


the  third  edition,  enlarged  and  re- 
vised greatly  and  still  at  the  same 
price,  $1.00, 

Wliile  it  is  intended  as  a  book  tor 
the  workman  yet  it  is  quite  valuable 
to  the  architectural  draftsman,  since 
everything  is  discussed  in  a  very 
practical  manner. 

The  book  is  published  by  The  In- 
dustrial Publication  Co,.  HI  Thomas 
street.  New  York,  N.  Y. 


The  student  in  Physics,  or  any  of 
"our  readers  who  are  interested  in  ex- 
perimental  work,    will    appreciate    a 
Dpy  of  ** Practical  Measurements    in 
"Magnetism   and   Electricity/'   written 
by   Mr.   Geo.    A.   Hoadley. 

The  purpose  of  the  book  is  to  meet 
the  requirements  of  students  in  scien- 
tific courses,  as  well  as  those  of  the 
practical  man  who  wishes  to  become 
familiar  with  the  foundation  prin- 
ciples of  the  subject* 

The  student  will  need  some  ap- 
f«aratU5  and  he  may  be  able  to  add 
^^o  it  by  building  some  of  his  own  de- 
^Kgn.  but  in  the  end,  if  careful  in 
^Beeping  notes,  etc.,  he  will  be  much 
^^dvanced  in  the  subject. 

The  book  is  5x7 J.  with  110  pages. 
cloth  covered  board  backs,  and   well 

illustrated   and   printed.     Price  . 

Published   by  American    Book   Com- 
pany, Cincinnati,  O. 


Self- Propelled  Vehicles:  A  Practical 
treatise  with  illustrations,  by  J.  E, 
Homans,  A.  M.,  8vo,  pp.  672, 
bound  in  black  vellum,  gilt  top, 
gold  titles.  Theo.  Audel  &  Co,, 
Educational  Booksellers,  New 
York.  Price,  $2.00. 
In    presenting  the   new    edition    of 


this  work,  the  publishers  announce 
that  the  book  has  been  thoroughly 
revised,  and  in  large  part  rewritten. 

There  is  a  vast  amount  of  useful 
information  packed  into  its  644  pages 
and  it  is  so  well  arranged  and  so 
clearly  stated  that  the  reader  cannot 
fail  to  find  and  comprehend  the  in- 
formation given. 

The  general  principles  of  automo- 
bile construction  and  operation,  in- 
cluding steering  devices,  under  frames, 
wheels,  tires,  bearings,  and  lubricators 
are  included  in  the  opening  chapters. 
Then  follows  an  exhaustive  account 
of  the  theory,  construction  and  opera- 
tion of  gas  engines,  occupving  over 
100  pages.  Several  typical  engines 
are  taken  up  and  discussed  separate- 
ly, and  iheir  properties,  as  regards 
balance,  speed  and  power,  are  dis- 
cussed in  the  liglit  of  fundamental 
principles.  The  explanations  of  the 
governing  devices  are  clear  and  valu- 
able, while  the  discussion  of  ignition, 
including  the  hot-tobe,  and  the  pri- 
mary and  secondary  sparks,  cannot 
fail  to  prove  of  the  utmost  valut. 

Probably  the  most  mteresting  feat- 
ure of  the  entire  work  is  the  exten- 
sive chapter  devoted  to  the  descrip- 
tion of  leading  types  of  gasoline 
vehicles,  including  the  most  important 
of  American  build.  In  this  chapter 
the  reader  is  informed  as  to  the  de* 
tails  of  the  transmission  and^  control 
apparatus  in  each  case.  The  chapters 
on  electric  vehicles  are  also  full  and 
certain  to  prove  of  practical  use  to  the 
owner  and  chauffeur.  Taking  the 
subject  of  electrical  apparatus  from 
the  fundamental  principles  of  circuits 
and  batteries,  the  discussion  passes 
to  the  theory  and  operation  of  genera- 
tors   and  motors;  the  laws  of  motor 
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operation;  the  laws  involved  in  com- 
putations of  speed  and  power,  and 
the  varieties  of  nnotor  suited  to  road 
carriages.  Electricity  meters  are  de- 
scribed and  illustrated  in  a  brief  chap- 
ter, and  the  principles  underlying 
storage  batteries,  their  construction 
and  care,  are  outlined. 

AH  necessary  information  is  given, 
ajid  the  merits  of  several  types  of 
steam  carriage  are  fully  set   forth. 


FACTS  ABOUT  GLASS. 


"Modem  Eslimator  and  Contractors' 
Guide  for  Pricing  All  Builders' 
Work/*  by  Fred  T.  Hodgson, 
Bound  in  cloth,  250  pages.     Price . 

Frederick  J.  Drake  &  Co.. 

Publishers,  Chicago. 
The  book  that  attempts  tn  give  ex- 
act figures  as  to  the  estimates  of  build- 
ing will  be  often  in  error,  because 
nf  the  ever  changing  prices  of  ma- 
terial   and    labor. 

There  are,  however,  certain  rules 
and  constants  of  measurements  the 
stimator  may  tise  which  may  be  re- 
iipon  as  being  correct,  and  it  is 
the  aim  of  the  writer  of  this  column 
to  show  these  facts  in  an  under- 
standable   manner. 

The  main  factor  to  be  employed 
in  estimating  is  experienced  judg- 
ment and  without  it  no  estimator  can 
expect  any  great  degree  of  success. 
Great  pains  have  been  taken  to  col- 
lect such  exact  infoniiation  as  may 
be  useful  in  estimating,  either  in  the 
office  or  on  the  building,  with  the  ob- 
ject of  forming  what  is  believed  will 
fjrove  a  valuable  addition  to  building 
literature  aside  from  simply  a  price 
hook. 

A  man  with  an  aim  will  sooner  or 
later  he  a   man   with  a  name. 


The  oldest  specimens  of  glass,  says 
an  authority  on  curious  information, 
are  traced  back  from  1,500  to  •^,500 
years  before  Qirist.  These  are  of 
Egyptian  origin.  Transparent  glass 
is  believed  to  have  been  first  used 
about  750  years  before  the  Christian 
era.  The  Phoenicians  were  supposed 
by  the  ancients  to  have  been  responsi- 
hie  for  the  invention,  and  the  story 
will  be  recalled  of  the  Phoenician 
merchants  who,  resting  their  cookiJig 
pots  on  blocks  of  natron,  or  subcar- 
bonate  of  soda,  found  that  the  union, 
under  lieat,  of  the  alkali  and  the  sand 
on  the  shore  produced  glass.  There 
i^  little  doubt,  however,  that  the  art 
of  glassmaking  originated  with  the 
EgyptiEius.  It  was  introduced  into 
Rome  in  the  time  of  Cicero,  and 
reached  a  remarkable  degree  of  per- 
fection among  the  Romans,  who  pro- 
duced some  of  the  most  admirable 
specimens  of  glass  ever  manufactured; 
an  instance  is  the  famous  Portland 
vase  in  the  British  Museunt.  Glass 
was  not  used  for  windows  until  about 
A.  D.  300. 


HUNDRED  MILES  AN  HOLTR. 

The  first  of  thirty  electric  locomo- 
tives being  built  by  the  General  Elec- 
tric Company  for  the  New  York  Cen- 
tral Railroad  has  been  completed,  and 
will  be  tested  before  the  remaining 
twenty-nine  are  built.  The  New- 
York  Central  has  given  the  use  of 
one  of  its  freight  tracks  near  Schenec- 
tady for  the  test.  A  third  rail  is  be- 
ing laid  to  carry  the  electric  current, 
which  will  come  from  a  specially  con- 
structed transformer  station.  Six 
hundred  volts  will  be  used. 


«■ 
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thus  E  =  fd  and  f  ^  E,  where  E  ^= 
Energy,  /=the  acting  force  and  d= 
the  distance  through  whidi  it  acted 
The  farc^  of  M  acted  through  the  dis- 
tance d,  and  the  force  of  Mn  through 
the  distance  dn.    Hence,  f  =  E  and  fn 


■^ 


1  rirt 


SZ 


Iz 


f  IG  3^ 


=  En.  Since  E  and  En  vary  as  h  and 
hn  and  since  /  and  fn  vary  inversely  as 
d  and  (^»,  d  and  rfw  being  proportioned 
to  h  and  An,  it  follows  that  f  :h  :  :fn  :hn. 
That  is  to  say,  the  force  or  inertia  of 
the  mass  is  directly  proportional  to  the 
distance  from  the  point  of  rotation. 

Now,  the  moment  of  a  force  is  the 
product  of  that  force  and  tlie  length 
of  its  lever  arm,  thus  the  distance  from 
the  point  of  rotation  enters  as  a  factor 
rwicc  when  calculating  the  moment  of 


inertia,  and  this  moment  is  then  pro- 
portional to  A^,  hhi,  etc. 

In  flexure  one  is  treating  quiesc 
loads;  mass  and  velocity  do  not  enter 
as  factors:  hence,  inertia  is  not  a  fac- 
tor in  the  strict  sense  of  the  term. 

The  first  principle  in  flexure  is,  that 
stress  and  strain  are  proportional,  i.  ©., 
ii  a  load  of  one  ton  elongates  a  rod 
l-IOO  of  an  inch,  a  load  of  two  tons 
would  elongate  the  same  rod  2-100  of 
an  inch,  providing  the  elastic  Hmit 
were  not  exceeded. 

When  a  beam  is  loaded  it  deflects  or 
bends,  the  fibers  are  elongated  or  coin- 
pressed  in  proportion  to  their  distance 
from  the  center,  and  it  is  for  this  rea- 
son that  the  forces  vary  as  the  distance 
h,  hn,  etc.  At  the  center  they  are  neith- 
er elongated  nor  compressed,  this  Tim* 
has  been  termed  the  neutral  axes. 

Now,  the  macmitude  of  the  forci- 
being  proportional  to  its  distance  from 
the  axes  and  its  moment  being  equal  to 
the  magnitude  times  the  distance;  dis- 
tance (/^  hn,  etc.)  enter  twice  as  a  fac- 
tor,  making  the  moment  of  forces  in- 
duced by  flexure  var}^  as  the  square  of 
the  distance.  While  the  principles  in- 
volved  are  entirely  different  from  those 
of  inertia,  the  values  of  the  moments 
in  both  cases  vary  as  the  square  of  the 
distance  from  the  point  of  rotation  and 
we  have  thus  come  to  use  the  term 
moment  of  inertia  when  we  really 
mean  moment  of  Hexurc,  for  no  other 
reason  than  that  they  are  equal  in 
value. 

If  text-books  used  the  more  logical 
term,  considering  inertia  and  moment 
due  to  it  along  with  mass,  velocity. 
energy  and  work,  the  subject  would  br 
much  easier  to  grasp.  In  other  words. 
call  a  thing  by  its  right  name. 
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^^(litor  TJw  Draftsman  : — 

Tlic  writer  is  of  the  opinion  that  an 
erroneous  idea  is  conveyed  in  the  ar- 
ticle on  ** Beams  and  Planes  Severally 
Supported  and  Loaded,"  appearing  in 
the  August  issue  of  Tfw  Draftsman. 

For  fomiulaes  6.  T  and  8,  in  refer- 
ence to  Fig.  2  of  the  article,  to  be 
appHcable  one  must  assume  the  beam 
to  be  inflexible  and  the  reactions  uni- 
farmly  clastic.  Elasticity  is  one  of 
the  general  properties  of  matter,  there- 
fore, all  beams »  when  loaded,  will 
fleflect.  The  foregoing  then  becomes 
an  impossible  condition.  Fig.  1  illus- 
trates the  nearest  approadi  to  these 
conditions  in  a  practical  sense. 

Taking  the  beam  xx  as  being  loaded 


and  C,  are  also  proportional  to  theJr 
respectiMS  distances  from  y.  Siflce 
the  magnitude  of  each  force  and  its 
moment  are  each  proportional  to  its 
distance  from  the  point  of  rotation,  it 
follows  that  its  moment,  or  torque,  is 
proportional  to  the  square  of  this  dis- 
tance ;  hence  torque,  or  moment,  due  1» 
spring. 


a?j|-b«+c' 


£^ 


a'-fb*+c* 


C=- 


of  the  total  torque  JVL* 

If,  however,  the  reactions  A,  B  and 
C  be  practically  rigid  in  comparison  to 


H 


F9G    1 


to  but  a  small  percentage*  of  its  uiti- 
mate  safe  load,  thus  reducing  flexure 
to  an  inconsiderable  factor,  and  the 
reactions  A,  B  and  C,  as  being  pro- 
duced by  springs  of  equal  strejigth 
and  elasticity. 

It  is  evident  that  the  distortion 
(compression)  of  the  springs  A,  B 
and  C,  is  proportional  to  their  distance 
from  the  point  of  rotation  y,  and  since 
stress  is  proportional  to  strain  within 
the  elastic  limits,  the  forces  vl\  A,  B 


the  beam,  which  is  usually  the  case, 
the  entire  load  would  be  concentrated 
upon  A  by  reason  of  the  beam's  deflec- 
tion. 

If    the    relative    elasticities    of    the 
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beam  and  the  several  reactions  be 
known,  their  resulting  mairnitndes, 
moments,  strains,  etc.,  can  be  deter- 
mined, bnt  in  practice  such  a^nstrur- 
tions  are  osnally  avoided  as  inaccuracy 
of  workmanship,  nneqnal  settlement, 
ot  some  other  equally  practical  rea:**  »n 
would  usually  make  the  problem  un- 
determinable;  in  fact,  it  would  be 
practically  so,  even  assuming  theoret- 
ical conditions,  if  the  system  of  load- 
ing were  at  all  complicated,  as  one 


would  have  to  take  into  accotmt  the 
elastic  curve  of  the  beam;  the  equa- 
tion of  which,  even  for  a  simple  beam 
follows : 


j 


+ 


■^1 


=  ie     61      1       c'    ^    c        c,'c  \ 

W^iere/  ==  the  movenient  of  inertia 
of  the  ?iectiou  and  /f  ;^  the  modulus 
of  elasticity. 


Shafting:  for  Marine  Engines. 
Caru  H,  Cu\rk. 


The  principles  governing  the  size  of 

ft!iaft  for  marine  work  are  the  same  as 
those  well  known  for  stationary  power 
work  with  the  exception  that  a  much 
larger  factor  of  safety  must  be  allowed 
since  the  stresses  are  less  exactly 
known  and  far  more  irregular. 

The  size  of  shaft  will  depend  direct- 
ly u|>oii  the  horse  power  transmitted 
and  upon  the  number  of  turns  per  min- 
uet. The  general  formula  for  the  di- 
ameter of  a  uniforraily  rotating  shaft 
may  be  reduced  to  the  form 

Dia.  ^68.43  x  f  h.~p7 

f  X  n 
where  H.  P.  —  the  horse  power  trans- 
mitted: N    —  the  number  of  revoUi- 
tions  per  minute;  F  ~   the    working 
Htrength  of  the  materiaL 

The  engine  shaft  is  to  be  figured 
from  the  above  rule,  using,  however, 
.80  or  .85  of  the  L  H.  P.  as  the  H.  P. 
transmitted,  the  remainder  being  used 
lip  in  engine  friction,  etc. 

The  working  stress  of  the  material 
is  about  as  follows :  For  compound 
engines.     ;^,fxxi:    for    triple    engines. 


These  values  will  be  seen  to  be  low 
corresponding  to  a  factor  of  safely  of 
nearly  **o.  This^  as  said  before,  is  to 
aUew  for  unknown  stresses^  and  to 
give  sufficient  diameter  to  allow  ample 
bearings.  The  main  bearings  are  cws- 
tomarily  made  from  r.  to  1.2  x  diam- 
eter in  length,  with  Iw^o  to  each  crank. 
The  crank  pins  are  usually  the  same 
diameter  as  the  shaft,  amj  of  a  length 
epual  to  u  or  1.1  x  diameter.  The 
engine  or  crank  shaft  may  be  either 
of  the  forged  or  built  up  type,  tlie 
former  is  mostly  used  in  naval  vessels, 
whilt^  the  latter  is  nearly  alwa>ni  used 
in  mercantile  w^ork,  as  it  is  somewdiat 
cheai)€r  and  easier  to  repair.  The 
crank-shaft  is  made  in  sections,  iLsually 
one  to  each  crank.  It  is  of  advantage 
to  have  these  Sections  interchangeable, 
as ,  then  a  single  si)are  section  will 
replace  any  of  the  others.  The  forged 
crank  shaft,  as  shown  in  Fig,  i,  is 
usually  combined  witli  a  hollow  shaft, 
the  slabs  in  this  case  are  from  .65  to 
,70  times  the  shaft  diameter,  with  a 
thickness  of  about  i.i  times  diameter  , 
of  shaft.     It  will  also  be  noticed  that  I 
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the  comers  of  the  slabs  are  chamfered 
off  to  save  some  w'eight  without 
detracting  from  the  strength. 

In  case  of  the  built-iip  shaft  as  Fi^, 
2,  the  parts  of  the  shaft  and  the  pins 
are  shrunk  and  keyed  in  place  ;  this 
necessitates  that  the  slabs  should  Ijc 
Txjth  thicker  and  wider,  tliickness 
being  np  to  .75  of  the  dianK4er  of 
shaft,  and  the  width  nearly  two  times 
the  diameter.  This  construction  allows 
a   defective  crank   pin  or   portion  of 


bet^-een  number  and  diameter  of  bolts 
is  obtained  from  the  turning  move- 
ment, as 

NxR 

when  />  =  dia,  of  shaft,  N  —  number 
of  bolts,  and  A'  radius  of  bolt  circle 
Coupling  bolts  may  be  either  straight 
or  tapered  to  al>out  t-2  inch  to  the 
foot,  in  which  latter  case  no  head  is 
required'  The  threaded  part  of  the 
bolt   may  be  made  snaaller  than  the 


PPlr 


'rw-m .  :,i- 


shaft  to  be  replace*!  w^tliout  discarding 
the  whole  section. 

The  several  sections  of  shaft  are 
fastened  together  by  forged  couplings 
and  bolts.  The  thickness  uf  these 
couplings  is  about  3.  the  shaft  tliani- 
eter,  and  of  sufficient  diameter  to 
accommodate  the  coupling  l>r)tts. 

The  usual  jlianieters  of  coupling 
l>olts  are  from  1  1-2  to  3  t-2  inches, 
und  the  numl)er  from  5  in  small  shafts 
to    12   or    more    in    large    ones,     the 


body,  as  the  nut  merely  holds  the  bolt 
in  place.  Fig,  3  shows  a  section 
through  flange. 

The  thrust  shaft  is  the  same  diam- 
eter as  the  engine  shaft,  and  is  pro- 
vided with  collars  to  engage  iht?  thrust 
rings. 

The  area  of  these  collars  must  Ix- 
sufficient  to  keep  the  thrust  pressure 
down  to  about  50  lbs.  per  sq.  in. 

The  line  shafting  may  sometimes  Ix- 
a  trifle  smaller  than   the  crauk^shaft. 


First  Ocean  Turbine  Steamer,  Victorian. 

By  Frank  C,  Pekxins- 


THE  first  ocean  sti*anier  to  be 
viiuipped  with  steam  turbines  lias 
recently  been  launched  at  the  Kdfasl 
ship  yards  of  Messrs.  Workman. 
Clark  &  Co.  This  huge  vessel, 
shown  in  outline  in  the  illustra- 
lion,  is  the  Allan  liner  Victor- 
ian. At  this  launching,  jo,uoo  tons 
of  steel  was  transferred  from  laud  to 
water,  which  cost  about  ^i  of  a  million 


a  speed  of  from  270  to  joo  r.pjn.  One 
of  thes^jecial  features  of  this  type  of 
boat  is  the  small  propeller  and  I  he  di 
reel  drive  by  the  steam  turbines  wliicli 
giv^es  a  smooth  motion  e\'en  at  very 
hij^h  speed. 

This  steamer  was  originally  design- 
ed to  be  c>i.»erated  by  triple  expansion 
marine  engines  of  the  reciprocating 
type  bnl  after  the    hull   was   partially 


4ECTJ0NAJ_  ELEVATION. 


dollars.  This  vessel  has  very  great 
depth  for  her  beam  as  is  noted  when  it 
is  stated  that  it  is  74  feet  from  the  keel 
10  her  flying  bridge.  Her  total  length 
is  540  feet  with  a  breath  of  60  feet. 
She  is  divided  by  bulk  heads  into  11 
corapartments  and  with  the  subdivi- 
sions of  her  double  bottom  she  has  20 
water  tight  spaces.  The  three  pro- 
jjellers  are  of  tuangauese  bronze,  each 
(>eing  operated  by  a  steam    turbine  at 


n.AN  VIEW. 

constructed  it  was  decided  to  install 
the  modem  steam  turbine  for  the  mo- 
tive  power  and  about  this  lime  there 
was  considerable  discussion  as  to 
whether  the  steam  turbine  would  lie 
practicable  as  a  means  of  propelling 
the  great  ships  that  carr>^  the  Trans- 
atlantic  passenger  traffic.  The  keel  of 
the  Victorian  was  laid  somewhat  less 
than  a  year  ago  and  it  is  expected  that 
before  the  end  of  the  present  year  sh^ 
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will  be  ready  for  sea,  when  it  ts  cer- 
tain her  trial  trip  will  be  watched 
closely  by  marine  engineers  and  by 
many  companies  which  have  decided 
to  adopt  steam  turbines  (or  their-new 
liaeiB.  Tlie  Parson's  steam  turbine 
was  the  type  decided  upon,  two  low 
presfif^ure  turbines  and  one  hig^h  pres 
sure  turbine  being  required  to  operate 
the  three  jiropellers.  The  high  pres- 
sure turbine  drives  the  central  pro- 
peller as  in  a  single  screw  ves- 
sel while  the  low  pressure  turbines 
work  the  others  as  arranged  in  a  twin 
screw  steamer.  The  low  pressure 
turbines  are  provided  with  a  rev^ersing 
arrangement  which  will  allow  them  to 
lie  driven  at  full  speed  astern  either 
indcjx'ndeiitly  or  togellier  which  wiU 
allow  the  vessel  to  be  easily  and  effec- 
tively manoeuv'erd  Ixi eking  and  turn- 
ing as  readily  as  with  an  ordinary^ 
twin  screw  steamer,  thus  doing  away 
with  the  objection  heretofore  urged 
against  steam  lurl>ines  for  driving 
large  vessels,  that  they  were  defective 
in  regard  to  reversing  the  propellers. 
These  steam  turbines  are  being  con- 
structed by  Workman,  Clark  &:  Co. 
under  an  arrangement  with  Messrs, 
Parson's  &.  Co.  of  Newcastle-oii-Tyne. 
The  heavy  steel  casing  and  drum  of 
each  of  low  pressure  turbines  weighs 
nearly  200,000  pounds  while  the  blades 
both  fixed  and  moving  are  so  small 
and  delicate  as  to  make  a  remarkable 
contrast  and  it  seems  almost  impossible 


that  the  steam  working  on  these  little 
blades  even  in  such  large  numbers  can 
send  a  great  ocean  steamer  through 
the  sea  at  a  speed  of  25  mi  le^  per  hour 
but  that  is  what  they  are  expected  to 
do. 

The  steam  for  these  turbines  is  to  be 
generated  by  8  large  boilers  construct- 
ed at  the  same  works  and  shops  at  the 
Belfast  ship  yard.  Tlie  turbine  steam 
er  Victorian  is  intended  for  first  class 
Canadian  mail  serv^ice  and  has  a  cap^ 
city  for  8000  tons  of  cargo  and  pos- 
sesses accommodations  for  tjoo  passen- 
gers with  8  decks,  6  of  which  are  for 
the  use  of  passengers,  her  promenades 
being  unusually  fine,  and  the  music 
room,  dining  room,  cabins^  and  other 
special  accoinmodation  hieing  of  ihf 
highest  grade.  The  staterooms  and 
other  suites  of  n:>oms  are  perfectly 
ventilated  and  healed,  and  the  first- 
class  smoking  room  is  most  luxur- 
iously equipped,  while  the  second 
class  quarters  are  not  less  comfort- 
able proportionately,  and  the  third 
class  passengers  are  catered  for  in  the 
most  liberal  manner,  electric  light^ 
being  utilized  throughout,  a  complete 
printing  outfit  being  provided  on  board 
as  well  as  au  installation  of  Marconi 
wireless  telegraphy. 

Within  a  few  months  the  stt^amt-r 
Victorian  will  have  settled  the  ques- 
tion as  to  whether  steam  turbines  are 
successful  for  ocean  liners  and  are  well 
adapted  for  these  services. 


tlOMf  ^TUIIY. 

Course  II. --Mechanical   Drawing. 

CHAPTER  IV. 
Shafting  and  Porg;ings, 


A  large  proportion  of  macliine  parts 
are  made  from  metal  cxstinjjs,  formed 
by  the  aid  of  a  wooden  pattern. 

Another  class  of  parts  is  made  by 
forging  or  rolling  from  steel  or 
wrought  iron  billets.  Pieces  made  in 
this  way  are  used  where  lightness, 
toughness  and  great  strength  are 
necessary.  They  are  usually  more 
simple  in  couslruction  than  castings  : 
I  hey  are  also  more  cr»il\  to  nKuutfac' 
ture. 

Engine  crank  shafts  and  C(>nnccting 
rods  are  familiar  examples  of  machin- 
ery forgings.  Line  shafting  is  made 
of  rolled  steel,  hi  cold  rolled  shafting 
the  metal  is  broiiglit  to  nearly  the 
right  size  in  roughing  rolls  ;  it  is  then 
run  cold,  back  and  forth  through  fin- 
ishing rolls  until  the  ri^ht  diameter  is 
reached, 

The  effect  of  this  process  is  to  give 
the  shaft  a  very  hard  and  close-grained 
•  skin  "  or  finish  with  a  soft  and  flex 
able  core  inside. 

The  s<.»-called  structural  shapes 
which  are  used  to  some  extent  in 
machine  design,  are  formed  from  the 
billet  by  shaping  rolls  which  press  the 
hot  metal  into  the  standard  shapes, 
like  angles,  channels,  I  beams,  and 
>o  on. 

The  >  oung  draftsman  ought  to  leani 
these  standard  shajies  and  their  .sizes, 
so  that  he  ean  use  them  readily.     The 


L 


hand  Ixjoks  published  by  the  Carnegie* 
Jones  &  Laughltns,  or  Cambria  steel 
companies,  contain  a  great  deal  of  use 
fill  information  on  this  subject,  and 
the  student  is  advised  to  get  one  of 
them. 

The  sketches  shown  with  thts  chap- 
ter all  of  forgingSt  In  laying  out  the 
drawing,  first  locate  the  center  lines. 
and  be  sure  that  there  is  room  enough 
for  all  the  views,  then  lay  out  the 
piece  from  the  data  given.  If  there 
are  two  views,  work  them  together. 
for  mistakes  made  in  drawing  one 
view  will  often  Ije  found  in  trying  to 
make  the  other. 

After  the  lines  are  all  drawn,  put 
the  dimensions  on  in  pencil  and  go 
ov^er  them  a  second  time  and  check 
up.  This  checking  is  the  most  im- 
portant  part  of  making  a  drawing  ;  il 
sliould  nev^er  !>f  neglected.  It  is  con- 
venient to  mark  a  dimension  after  il 
has  been  checked  and  proved  to  be 
right.  AIosl  draftsmen  use  a  .small 
V-sliaf»ed  mark  with  pencil  or  red  ink 
It  is  possible  then  to  see  at  a  glance 
what  dimensions  have  Ixren  compared 
and  what  have  not 

Putting  dimensions  on  a  drawing 
proi)erl\  is  acquired  onh'  by  practice, 
Hcginners  hardly  ever  get  on  figures 
enough.  "  Does  the  mechanic  need 
this  dimension  in  order  to  make  the 
piece?**  is  the  question  to  be  asked    in 


m^ 


over-all  dimension  equal  to  the  sum  of 
sill  the  smaller  ones.  Keep  figujres 
outside  of  the  outline  of  the  object  as 
far  as  possible. 


follows  :  7' 4"  long  over  aU  ;  4*  diam- 
eter at  middW   journal.      Journals  6 
long,  center  of  middle  one  in  ceater  of 
shaft ;  center  of  end  journals  15'  froiJi 
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end  of  shaft ;  diarncter  of  end  journals 
jji  '.  On  each  end  of  the  shaft  is  a 
4rum  having  a  ii'^x^^*  bearing.  Tlie 
drum  is  fastetied  to  ihe  shaft  with  a 
^b  key  ol  proper  dimensions.  Inside 
of  and  dose  up  to  the  end  journals  is* 
a  chain  wheel  having  an  S'x^?^' 
journal.  The  chain  wheel  is  to  have 
a  running  fit  on  the  shaft.  On  each 
side  of  the  middle  journal  is  a  bearing 
'  for  the  worm  and  ratchet  wheels  whicli 
drive  tlie  shaft.  Each  Ijearing  is  15" 
long  X3}|'  diameter,  fitted  with  a  key 
of  proper  dimensions,  and  turned  to  a 
fit  sDch  that  the  wheels  can  be  forced 
on  by  hydraulic  pressure-  *  Scale  of 
drawing*  3  **  to  i\ 

Tlic  shaft  will  have  to  be  show  n 
broken  in  se\^era!  places  to  go  on  the 
plate.  The  cut  shown  on  page  446 
3gi\xs  an  idea  of  the  machine  from 
ivliich  this  was  taken. 


CRANK  SHAFT. 

PROBLEM  JI, 

Make    two    views    of    the    engine 
ink  shaft  shown  in  Fig.  2.      In  the 
id  view%  be  careful  to  locate  the  cen- 
ter of  the  eccentrics  right,  wnth  refer- 
ice  to  the    centers  of    the   cranks, 
le  full  sixe. 

PROBLEM  III- 

Lay  out  to  a  suitable  scale  the 
lathe  spindle  in  the  sketch,  Fig,  3, 
Dimension  completely,  somewhat  as 
showni.  Indicate  standard  threads. 
and  show  by  notes  the  kind  of  fits 
required*  In  lettering  and  figuring 
drawings,  adopt  some  plain  letter  and 
t^tick  to  it  until  a  style  is  acquired. 
The  letter  shown  is  recommended  as 
lieing  about  the  simplest  and  most 
readable, 

Sirertgih  of  Shafting. — From  me- 
chanics we  know  tliat 


b 

Also  it  can  he  shown  that 

T=63025  H.P,  (2) 
N 

Now  if  wc  substitute  this  value  of 
Z*in  the  first  formula  wc  get 
P^l^37iooo  H.  T.  nearly, 
SN  (3) 

We  may  give  S  tlie  following  val- 
ues; 45.000  for  common  turned  shaft- 
ing, 50,000  for  soft  rolled  iron  or  steel, 
65,000  for  machinery  steel.  For  line 
shafts  and  counters,  w^  should  use  the 
first  of  these  values.  The  second 
would  answer  for  forged  pieces*  For 
places  where  good  wearing  qualities 
or  durability  is  necessary,  as  for  ex- 
ample lathe  spindles,  use  machiner\ 
steel.  These  values  represent  the  nlti 
mate  or  breaking  strength  of  steel  per 
sq,  inch,  but  no  engineer  ever  thinks 
of  using  as  high  a  value  as  this  in 
practice.  It  is  customary  to  use  fac- 
tors of  safety  as  follows:  Head  shafts. 
15  ;  line  shafts,  10 ;  counter  shafts,  6, 

A  factor  of  safety  is  a  number  by 
which  the  breaking  strength  is  divided 
to  obtain  the  safe  strength.  Symbols 
used  in  this  chapter : 

7^-Twisting  moment  in  lbs.  inches. 

A^zr  Number  of  revolutions  per  min. 

H.  F.  :==:Horsepo  wer . 

*S*— Strength  per  sq.  in.  of  metal. 

^=  Diameter  of  shaft  in  inches. 

/>=^Diam,  of  driving  pulley  or  gear. 

/*=Force  applied  at  rim. 

For  further  discussion  of  the  subject 
^-ee  Beujamin's  notes  on  Machine  De 
sign. 

SilJKSTIONS. 

1,  What  is  cold  rolled  steel,   and 
what  is  it  used  for? 

2,  What  are   the  stock     sir^es    of 
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ordinary  shafting  from  j^  to  4'  diam- 
eter? 

3.  About  three  grades  of  steel  are 
commonly  recx)gnized — hard,  mild  and 
soft.  State  for  what  purpose  you 
would  use  each  in  designing  machin- 
ery. 

4.  Can  you  weld  a  piece  of  mushet 
or  stubbs  steel  ?     It  not,  why? 

5.  Suppose  you  had  to  true  up  the 
dead  center  in  a  lathe,  how  would  you 
go  about  it  ? 

6.  Describe  the  process  of  making 
drop  forgings. 

7.  Describe  briefly  the  Bessemer 
process  of  making  steel. 

8.  How  are  heavy  engine  crank 
shafts  made  ? 


9.  How  much  allowance  ought  to 
be  left  for  the  finish  in  iron  forgings? 

ID.  What  is  the  effect  of  heat  on 
steel? 

II.  WTiat  would  be  the  co^t  per 
foot  of  the  shafting  in  question  ? 

r  2.  How  many  horsepower  would 
the  windlass  shaft  in  the  sketch  trans- 
mit safely? 

13.  How  many  revolutions  would 
the  engine  have  to  make  in  order  to 
transmit  10  H.P.  ?     S  =  50,000. 

1 4.  How  large  a  shaft  would  you 
put  in  a  shop  where  there  was  20  H.P. 
to  transmit  and  where  the  shaft  made 
150R.P.M.? 

15.  Describe  the  Process  of  rolling 
steel  from  the  bloom? 


MECHANICS. 


Work  and  Power. 


CHAPTER  IV. 

When  anything  exerting  a  force 
produces  any  effect  on  a  body,  and  the 
object  acted  upon  moves  in  the  direc- 
tion of  the  force,  then  the  thing  ex- 
erting the  force  is  said  to  dowork. 

For  example,  a  man  does  work  in 
lifting  a  pail  of  water  ;  gravity  does 
work  on  the  weight  of  a  pile  driver, 
causing  it  to  descend  when  released  ; 
the  electric  current  by  means  of  the 
motor,  does  work  when  it  runs  the 
elevator  and  thus  lifts  a  weight 
through  space. 

Unless  the  object  moves  in  the  direc- 
tion of  the  force,  no  work  is  done  no 
matter  how^  great  the  force  may  be, 
hence  we  may  consider  ivork  as  the 
overcoming  of  resistance,  and  the 
amount  of  work  done  is  measured  by 
the  resistance  overcome,  multiplied  by 


the  distance  through  which  it  is 
moved.  Then  the  work  done  is  not 
measured  by-  the  amount  of  resistance 
or  the  distance  moved,  but  b>'  the 
product  of  the  two,  which  is  called 
the  imit  of  work. 

There  are  three  units  of  work  in 
common  use  : — 

( I )  The  foot-pound^  or  the  work 
done  by  a  force  of  one  pound  woricing 
through  a  space  of  one  foot.  It  is  the 
unit  most  used  by  English-speaking 
engineers,  but  it  is  open  to  the  objec- 
tion that  it  is  variable,  on  account  of 
the  variation  of  the  weight  of  a  pound 
with  the  latitude. 

(  2 )  The  Kilogramme-meter,  or  the 
work  done  by  a  force  of  one  kilo- 
grannne  working  through  a  distance 
of  one  meter.  This  is  the  unit  of 
work    in   the   metric   system,    and  is 
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(\  III  a  town  of  15,000  inhabitaTits, 
each  person  uses  water  at  the  rate  of 
50  gals,  per  day.  If  the  water  has  to 
l>e  pumped  to  a  height  of  200  feet, 
what  is  the  horse-power  of  the  pump  ? 

7.  A  man  whose  weight  is  1 60  lbs. 
carries  ho  lbs,  on  his  back  and  climbs 
a  ladder  to  a  liei)^ht  of  40  ft.  in  i  1-2 
minutes,  Find  first  his  power  in  ft, 
ibs.»  second,  as  a  fraction  of  a  horse- 
jxiwer,  and  third  in  watts, 

8.  At  what  rate  is  an  engine  work- 


ing which  raises  2,000  tons  of  coal  per  | 
day  from  a  pit  250  ft.  deep? 

9.  A  tank  of  1 ,000  gal.  at  an  eleva-  ] 
tion  of  50  ft.  is   filled   with   water  in 
two  hours  by  a  pump.      Calculate  tlie 
horse  power. 

10,  Measure  up  some   engine   that 
you  have  access  to   and   calculate  the  I 
horse  powder,     (Classroom  engine  to] 
run   at    200  revolutions,    w^ith    mean 
effective  pressure  of  50  pounds  per  sq. 

inch- 


Questions. 


I.  Find  the  proper  thickness  of  a 
cast  iron  water  pipe  G"  in  diameter. 
^=18.000  factor  of  safety  6.  Pressure 
*iOO  lbs.  per  square  inch.  Does  this 
result  agree  with  practice?    Wlty? 

3,  A  standard  lap  welded  steam 
pipe  8"  inside  diameter  is  .32"  thick, 
tt  is  tested  to  an  interna!  pressure  of 
.'jMO  lbs.  per  sq.  in.  Find  the  bursting 
))ressurc  and  the  factor  of  safety 
.ibove  the  test  pressure.    s=40,000, 

3.  Calculate  the  thickness  of  thi- 
toltowing  size  of  pipe  and  compare 
with  amounts  given  in  the  tables  of 
pipe  sizes.  (Kent,  page  194,)  Use 
formula  given  in  this  chapter. 

2"  pipe  nominal  inside  diameter, 

3"  pipe  nominal  inside  diameter. 

4"  pipe  nominal  inside  diameter. 

5.  If  one  square  foot  of  radiating 
surface  is  required  for  each  75  cubic 
feet  of  space  in  a  room,  find  how  large 
a  room  can  be  efficiently  heated  by  any 
(See  Kent,  p.  537.) 

Note. — The  area  of  the  outside  ot 


the  pipe  is  used  in  calculating  the  radi- 
ating surface. 

2.  Find  the  weight  of  an  oak 
beam  6"x8"  in  section  and  13'  long. 
Of  a  steel  bar  1"  in  diameter  and  13 
feet  long.     Of  sandstone,  18"x24''x9' 

10"  pipe  nominal  inside  diameter. 

\.  Estimate  the  weight  and  cost  of 
the  piping  system  shown  on  the  sketch 
10  bf  furnished  by  the  instructs, 
I  For  the  **Home  Study"  departmeuT 
any  system  will  answer.  Piping  («,» 
outs  are  frequently  published  in  tbf 
technical  magazines.) 


New  Building  Stane. 


The  firm  of  Jencqual  &  Ha>-n,  of 
Hamburg,  Germany,  have  patented  a 
process  for  manufacturing  an  artifr 
ciai  building  stone  from  infusorial 
earth,  which  they  call  guhrolit.  This 
stone  is  very  light,  is  fireproof,  with 
stands  the  influence  of  most  chemicals 
and  can  be  easily  sawed,  nailed,  andj 
bored.— Walter  Schumann,  Cooful 
Mainz.  Gennanv. 


Current  Topics 


Civil  Service  Examinations. 


The  United  States  Civil  Service 
Comniission  announces  an  examina- 
tion on  January  4,  1905,  to  secure 
men  to  fill  vacancies  in  the  positions 
of  foreman  of  diamond  drill  boring 
part>  ,  foreman  of  wash  boring  party, 
and  boring  party  helper;  also  assist- 
ant foreman,  foreman  and  general 
foreman  of  laborers. 

On  January  18,  1905,  there  is  to  be 
an  examination  for  clerk,  bookkeeper, 
timekeeper,  surgeon,  ph3-sician,  phar- 


macist, hospital  interne,  trained  nurse* 
assistant  civil  engineer »  instrument 
man,  transit  man,  level  man,  rod  man, 
chain  man  and  helper. 

All  positions  are  on  the  Isthmus  of 
Panama  under  the  Isthmian  Canal 
Commission,  and  the  examinations 
are  to  be  held  at  a  large  number  of 
places. 

For  details  address  U.  S.  Civil  Ser- 
vice Commission,  Washington,   D.   C. 


r        An 


Various  Forms  of  Tracing  Paper, 


An  invention  which  has  for  its 
object  the  rendering  more  or  less 
transparent  of  paper  used  for  writing 
or  drawing,  either  with  ink.  pencil  or 
crayon,  and  also  to  give  the  paper 
such  a  surface  that  such  writing  or 
drawing  may  be  completely  removed 
by  washing,  without  in  any  way  injur- 
ing the  paper,  was  patented  some  time 
ago.  The  object  of  making  the  paper 
transparent  is  that  when  used  in 
schools  the  scholars  can  trace  the 
copy,  and  thus  become  proficient  in 
the  formation  of  letter  without  the 
explanation  usually  necessary  ;  and  it 
may  also  be  lised  in  any  place  where 
tracings  may  be  required,  as  by  laying 
the  paper  over  the  object  to  be  coi>iecl 
it  can  plainly  be  seen,  Writing  paper 
is  used  by  preference,  its  preparation 
joonsisting  in  first   saturating  it  with 


benzine,  and  then  immediately  coating 
the  paper  with  a  suitable  rapidly-dry- 
ing vamish  before  the  benzine  can 
evaporate.  The  application  of  vamish 
is  by  preference  made  by  plunging 
the  papers  into  a  bath  of  it,  l>ut  ii 
may  be  applied  with  a  brush  or 
sponge.  The  varnish  is  prepared  of 
the  following  ingredients :  Boiled 
bleached  linseed  oil,  twenty  pounds  ; 
lead  slia\nngs,  one  pound  ;  oxide  of 
zinc,  five  pounds ;  Venetian  torpen 
tine,  one-half  pound  ;  mix  and  lx)ii 
five  hours.  After  cooling,  strain,  and 
add  five  pounds  white  copal,  six  and  a 
half  pounds  saudarac. 

The  following  is  a  capital  method  of 
preparing  tracing  paper    for   architec 
tural  or  tfugineering  tracings  ;     Takt 
common  tissue  or  cap  paper,   atiy  size 
sheet,  lay  each  sheet  on  a  flat  surface 
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and  sponge  over  (one  side)  with  the 
following,  taking  care  not  to  miss  any 
part  of  the  surface  :  Canadian  balsam, 
two  pints  ;  spirits  of  turpentine,  three 
pints  ;  to  which  add  a  few  drops  of  old 
nut  oil ;  a  sponge  is  the  best  instru- 
ment for  applying  the  mixture,  which 
should  be  used  warm.  As  each  sheet 
is  prepared  it  should  be  hung  up  to 
dry  over  two  cords  stretched  tightly 
and  parallel,  about  eight  inches  apart, 
to  prevent  the  lower  edges  of  the 
paper  from  coming  in  contact.  As 
soon  as  dry,  the  sheets  should  be 
carefully  rolled  on  straight  and  smooth 
rollers  covered  with  paper,  about  two 
inches  in  diameter.  The  sheets  will 
be  dry  when  no  stickiness  can  be  felt. 
A  little  practice  will  enable  any  one  to 
make  good  tracing  paper  in  this  way 
at  a  moderate  rate.  The  composition 
jxives  the  substance  to  the  tissue 
paper. 

You  may  make  paper  sufficiently 
transparent  for  tracing  by  saturating 
it  with  spirits  of  turpentine  or  benzo- 
line.  As  long  as  the  paper  continues 
to  be  moistened  with  either  of  these 
you  can  carry  on  your  tracing ;  when 
the  spirit  has  evaporated  the  pa|)er 
will  l>e  opaqtie.  Ink  or  water  colors 
may  be  used  on  the  surface  without 
rimning. 

A  convenient  method  for  rendering 
ordinary  drawing  paper  transparent 
for  the  purpose  of  making  tracings 
and  of  removing  its  transparency,  so 
iis  to  restore  its  former  appearance 
when  the  drawing  is  completed,  has 
])een  invented  by  M.  Piischers.  It 
consists  in  dissolving  a  given  quantity 


of  castor  oil  in  one,  two  or  three  vol- 
umes of  absolute  alcohol,  according  to 
the  thickness  of  the  paper,  and  apply- 
ing it  by  means  of  a  sponge.  The 
alcohol  evaporates  in  a  few  minutes, 
and  the  tracing  paper  is  dry  and  ready 
for  immediate  use.  The  drawing  or 
tracing  can  be  made  either  with  lead 
pencil  or  India  ink,  and  the  oil  re- 
moved from  the  paper  by  immetsing 
it  in  absolute  alcohol,  thus  restoring 
its  original  opacity.  The  alcohol  em- 
ployed in  removing  the  first  oil  is.  of 
course,  preserved  for  diluting  the  oil 
used  in  preparing  the  next  sheet. 

Put  one- quarter  ounce  gum  mastic  ! 
into  a  bottle  holding  six  ounces  best 
spirits  of  turpentine,  shaking  it  up 
day  by  day  ;  when  thoroughly  dis- 
solved it  is  ready  for  use.  It  can  be 
made  thinner  at  any  time  by  adding 
more  turps.  Then  take  some  sheets 
of  the  best  quality  of  tissue  paper, 
open  them,  and  apply  the  mixture 
with  a  broad  brush.     Hang  up  todr>'. 

Corbon  tracing  pap)er  is  prepared  by 
rubbing  into  a  tissue  a  mixture  of  six 
parts  lard,  one  of  beeswax,  and  suffi- 
cient fine  lampblack  to  give  it  a  good 
color.  The  mixture  should  be  warm, 
and  not  applied  in  excess. 

^a  urate  ordinary  writing  paper 
with  p)etroleum  and  wipe  the  surface 
dry. 

Lay  a  sheet  of  fine  white  wove  tis- 
sue paper  on  a  clean  board,  brush  it 
softly  on  both  sides  with  a  solution  of 
!)eeswax  in  spirits  of  turpentine  (say 
about  one-half  ounce  in  half  pint ) ,  and 
h  ing  up  to  dry  for  a  few  days  out  of 
the  dust. — National  Builder. 
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The  Beginnings  of  A  B  C. 


How  did  men  first  come  to  invent 
tlieir  ABC?  Whence  did  the 
familiar  letters  arise?  In  half  a  cen- 
tury— between  the  edition  of  the 
•* Encyclopaedia  Britannica"  of  1853 
and  the  new  (not  the  oid)  volumes 
of  the  Times  edition — three  sets  of 
answers  have  been  given.  The  third 
time  is  lucky!  In  1853  the  writer  in 
the  **KncycIopsedTa'*  on  the  alphahet 
kindly  offered  us  a  choice  of  three 
theories:  1.  Adam  invented  letters. 
2,  Letters  have  existed  from  all 
eternity-  3.  They  came  by  divine 
revelation — to  somebody  unnamed* 
This   lacks  common   sense  [ 

Xext,  if  you  look  up  * 'alphabet**  in 
the  aid  volume  of  the  Times  edition 
(1875).  you  will  find  somethinpr  more 
sensible,  hut  almost  wholly  erroneous. 
The  letters,  we  learn,  came  thus: 
First,  savages  design  pictures  repre- 
senting a  series  of  events,  and  draw 
them  in  skeleton  outlines,  like 
"Tommy  Traddles/'  in  "David  Cop- 
perfield,"  To  take  a  red  Indian  ex- 
ample, you  scratch  twvnty-three  ert-ct 
strokes  on  a  bit  of  birch  bark;  that 
means  twenty-three  braves.  Then 
you  draw  a  bottlc-nosed  face,  with 
short  hair  stocking  up  all  around 
it,  head,  cheeks  and  chin.  That  is  the 
sun.  Below  it  you  put  ten  horizon- 
tal strokes;  this  means  that  the 
twenty-three  warriors  were  for  ten 
suns,  or  days,  on  the  warpath.  You 
next  sketch  three  rude  ground  plans 
of  forts;  this  means  that  three  Eng- 
lish forts  were  attacked.  You  put  in 
ten  isosceles  triangles  reversed,  with 
their  limbs  produced  from  the  apex. 
This  means  ten  men  lost  to  his  Brit- 


tanic  Majesty's  forces.  On  the  bases 
of  four  of  the  ten  triangles  are  dots. 
This  means  that  four  of  the  ten  Eng- 
lish soldiers  have  kept  their  heads 
on,  and  are  living  prisoners.  You 
now  draw  a  tortoise  in  one  comer: 
this  may  be  the  signature  of  the  writ* 
er»  a  man  of  the  tortoise  totem ;  or  it 
may  symbolize  land,  and  mean  "all 
right." 

This  process  is  pure  **picture  writ- 
ing'' 

You  can  understand  it  without 
k-nowing  the  Choctaw  language. 

The  next  step  is  to  draw  real  ob- 
jects with  a  symbolical  meaning:  a 
[(ictnre  of  a  pipe  stands  for  peace, 
of  a  bird  on  the  wing  for  *'hurry  up,** 
of  a  fire  for  a  family.  A  tract 
printed  for  the  conversion  of  the 
Mikmak  Indians  needed  5,701  of 
these  charactrs,  and  the  results  per- 
haps did  not  justify  the  outlay. 

The  next  step  toward  the  alphabet 
is  to  draw  pictures  which  represent 
the  sounds  of  words.  To  make 
"buoyant'*  (sounds  boyant)  you  de- 
sign a  skeleton  figure  of  a  boy,  and 
nnother  of  an  elderly  lady,  his  aunt. 
There  was  a  Mexican  king  called 
Itj^coatK  from  ita  (a  knife)  and  coat! 
(a  serpent).  His  name  was  written 
with  pictures  of  several  knives  on  the 
back  of   a  snake. 

By  these  steps  we  reach  ancient 
Egyptian  hieroglyphs.  The  Egyptian 
word  for  an  owl  was  mulak.  First 
an  owl  was  represented,  cut  on  stone, 
an  unmistakable  owl.  Next,  the  owl 
picture  stood  for  the  syllable,  or 
sound,  m«,  the  first  syllable  of  mulak. 
Xext.  the  nwl  picture  means  unly  M, 
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cient  seals  of  the  Greek  islands,  and 

he  concluded  that  ttiere  was  writing 
before  the  Phoenicians  invented  our 
alphabets  He  discovered  many  more 
•^uch  seals  in  Crete,  and,  at  last,  do^ 
up  whole  libraries  of  clay  tablets,  with 
writing  in  lines.  *'linear  writing,"  all 
very  much  older  than  Plioenician 
trade.  He  also  found  most  of  the 
Greek  letters  engraved  on  bone  fishes, 
perhaps  counters  in  a  game,  one  letter 
on  each  fish.  We  do  not  know  what 
the  very  early  Egyptian  meant  by  the 
characters  so  like  our  own  letters. 
We  do  not  know  what  the  Gydesdale 
people  meant  by  several  of  the  same 
characters  on  their  slate  amulets.  I 
ought  to  say  that  the  gentlemen  who 
found  them  (Mr,  W.  A.  Donnelly 
and  Mr,  John  Bruce),  never  said  any- 
thing about  these  characters,  nor  did 
those  who  called  the  things  forgeries. 
I  only  happened  in  December,  1903, 
to  notice  the  Egyptian  resemblances. 
However,  Mr.  Evans*  Cretan  finds 
certainly  were  covered  with  real  writ- 
ing, long  before  the  Phoenicians*  **in- 
vtntion"  of  the  alphabet.  On  a  Cre- 
tan seal  of  perhaps  2,500  B,  C.  he 
found  two  characters.  In  Greek 
they  would  read  (in  our  letters)  U 
over  P  and  the  same  U  over  P  come 
on  a  slate  amulet  discovered  in  the 
Clyde!  This  must  probably  be  a 
mere  chance  coincidence,  but  it  is  odd, 
to  some  of  Mr.  Evans*  seals  you  see 
rude  skeleton  pictures  turning  into 
letters,  but  one  bears  the  monogram 
K  M  and  the  other  the  monogram 
W  P,  if  read  as  our  own  letters;  also 
there  is  M  D  in  a  monogram.  On 
one  broken  stone  table  Mr.  Evans 
found  that,  out  of  four  characters 
three  tallied  with  old  Greek  fonns, 
though  a  thousand  years  earlier  than 


the  oldest  known  Phcenician  ^t^r, 
rather,  Semitic)  inscriptions.  Thret* 
also  appear  in  Libya,  on  the  soui 
side  of  the  Mediterranean, 

What  is  perhaps  still  less  expecti 
the  greater  part  of  the  alphabet  turns 
up  in  regular  inscriptions  from  stones 
above  tombs,  in  Spain  and  Portugal, 
the  X  being  the  same  as  the  red  In- 
dian figure  that  represents  a  man  witli 
his  head  off.  These  tombs  are  pre- 
historic, and  earlier  than  Phoenician 
trade  in  Spain.  Nobody  doubts  that 
these  Spanish  and  Portuguese  letter- 
ings on  tombs — epitaphs,  in  short- 
are  genuine.  They  are  written  be- 
tween horizontal  incised  lines,  as  chil- 
dren are  taught  to  write  on  ruled 
paper. 

Next,  similar  characters,  thirty- 
four  in  all,  were  found  on  vanuus 
small  tablets  of  stone,  under  a  dol- 
men, or  artificial  chamber  of  gigantic 
unhewn  slabs  of  rock,  in  Portugal,  in 
1B95.  The  A  lies  on  his  left  side, 
like  the  Phoenician  Aleph,  The 
Greek  U,  K,  L,  M,  N,  H,  Ps,  D,  I,  E, 
and.  other  characters,  can  be  recog- 
nized by  a  child.  Now  these  dolmens 
were  raised  hy  people  who  have  left 
no  metal  implements,  only  knives  of 
hard  stone  and  axes  of  the  same,  with 
minute  fragments  of  the  rudest  pot- 
tery. It  should  follow  that  alpha- 
betic characters  (whatever  their 
meaning  may  have  been)  were  wdl 
known  to  people  in  Portugal  thou- 
sands of  years  before  the  Phcrnician 
sailed  to  the  pillars  of  Hercules,  and 
"Sly  traffickers,  the  dark  Iberians 
came." 

But  the  alphabetic  marks  were 
found  with  a  cartload  of  little  stone 
female  idols,  stones  marked  with 
small,    round    cups,   stones    scratched 
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Hot  Air. 

The  following  is  part  of  an  article 
seen  in  a  local  newspaper  :  *Xaisy*s 
airship  is  unique  in  construction.  The 
gas  bag  is  forty  feet  long,  eighteen  feet 
in  diameter,  and  forty  feet  in  circum- 
ference, and  holds  when  inflated.  20. 
000  cubic  feel  of  gas.  A  central  beam 
runs  through  the  gas  bag.  This  bag 
is  intented  to  turn  around  and  around 
and  with  the  aid  of  queer  looking  con- 
trivances on  the  sides  to  rush  through 
space-  The  inventor  says  the  princi- 
ple is  much  the  same  as  that  of  an  au- 
ger iu  motion/* 

To  the  average  reader  the  dimensions 
given  would  app)ear  all  right,  but  on 
second  thought  many  of  these  readers 
would  notice  something  wrong  with 
the  figures.     Do  you? 

First,  the  bag  could  not  be  40  feet 
in  circumference  and  18  feet  in  diame- 
ter for  18'  X  3.1416  =  56.  54  feet  cir- 
cumference and  if  40  ft.  in  circumfer- 
ence it  would  only  be  12'  9'  in  diam. 

Second,  if  it  was  18  ft.  in  diameter, 
40  ft-  long  and  spherical  on  the  ends 
it  would  hold  only  8650.23  cu.  feet  of 
gas  and  if  only  40  ft.  in  circnmferance 
it  would  hold  only  4565  cu.  ft.  of  gas, 
hence  we  say,  **Too  much  hot  air,'* 
and  this  often  occurs  in  newspaper  re- 
ports of  mechanical  appliances. 


Book  Notices. 

The  Up- to- Date  Hardwood  Finish- 
ers, by  Fred  T.  Hodgson.  200  pages 
5x8.  Fully  Illustrated.  Cloth  bound. 
Price  $1.00.  Frederick  J.  Drake  &  Co, 
Publishers.  Chicago,  111. 

The  book  is  arranged  in  two  parts, 
the  first  devoted  Wood.s  tools  and  the 
second  to  coatings,  fillers  and  finishing. 

The  description  of  woods  for  hard 
wood  finishing  is  very   complete   and 


is  conclude  I  with  explanations  of  the 
manner  of  putting  them  together. 

The  knowledge  of  the  kind  and  care 
of  tools  for  this  work  is  a  matter  well 
worth  the  study  of  the  woodworker 
and  being  well  illustrate!  Will  .k;  innch 
value  to  him. 

Pprt  two  is  con'^ne '  to  the  manners 
of  finishing  woods  with  fillers  and 
gives  many  receipts  an  1  instructions 
that  are  very  practical. 

Different  colors  of  stainin  ^,  elK)niz- 
ing,  polishing  and  the  particular  man- 
ner of  treating  various  woods  is  here 
discussed  together  with  the  many  tools 
and  brushes. 


Wire  and  Wireless  Telegraphy  by 
E.  B.  Moore.  This  is  one  of  the  lat- 
est and  most  popular  books  published. 
In  this  little  volume  the  author  endeav- 
ors to  give  a  brief  but  intelligible  and 
connected  description  of  the  science 
and  history  of  the  electric  telegraph, 
practical  applications  and  a  brief 
sketch  of  the  developments.  I 

Much  care  has  been  taken  in  pre- 
paring the  chapters  in  the  latter  part 
of  the  book  which  give  a  ver>'  good 
idea  to  the  reader  of  the  present  sys- 
tems and  stations  of  wireless  telegraph. 

It  is  written  in  good,  plain  language 
.so  that  the  amateur  may  readily  un- 
derstand and  comprehend  it,  also  the 
professional  may  find  it  interesting  and 
to  contain  many  good  points  well 
worth  notice. 

Mail  50  cts.  to  E.  B.  Moore,  Spring- 
field. Vt.,  a.nd  receive  by  return  mail 
one  ( I )  copy  of  this  latest  book.  Wire 
and  Wireless  Telegraphy,  which  has 
just  been  published. 
Remittance  may  be  made  "  by  money 
order  if  desirable.  Postage  stamps  ac- 
cepted.    Mentiou  The  Draftsman, 
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OES  it 

that  the  proj^ress  in  practic- 
al steam  engineering  has 
lx*en  marked  by  the  devel- 
opment of  almost  every 
I  detail  connected   with    the 

gt;neration  of  steam,  save  the  reciprocat- 
g  steam  e n  gi  iie.  I  s  t li  is  t rue  beca  u  sc  Watt 
tudied  carefully  ever^^  possible  desij^i 
hat  could  have  been  used,  or  was  it  en- 
rel>  an  accident  ?  However,  the  fact 
btill  remains  that  the  reciprtx^ating  engine 
las  heretofore  defeated  all  new- comers 
n  the  field  of  prime  movers.  In  meclvm- 
ical  details,  it  might  be  simplified  to 
K>me  extent,  but  not  to  such  an  extent 
hat  any  gain  in  efficiency  would  be  ob- 
fftined. 

We  have  practically  reached  the  hill- 
op  in  the  manufacture  of  frictionlesjs 
rearing  jiietals,  lubricating  oils  and  steam 
lacking  for  high  steam  pressures,  so  little 
in  can  be  looked  for  in  this  direction. 
Itit  on  the  other  hand,  w*e  aredevelopin*^ 


new  Ixjilers  that  are  giving  us  higher 
steam  pressures,  and  also  superheater! 
steam;  the  latest  forms  of  water- tube  boil- 
ers are  highly  efficient  compared  with 
the  old  forms  of  fire- tube  boilers  of  a  few 
}*ears  ago. 

The  steam  pressures  generated  to  da\ 
have  placed  before  the  boilermakers  spe- 
cifications that  a  few  years  ago  would 
have  been  considered  impractical,  but 
they  have  responded  to  the  demand  in  an 
admirable  way,  giving  us  safe  generators 
which  are  in  most  cases  durable.  And  ii 
is  reasonable  to  suppose  that  we  have  not 
yet  attained  the  limit  of  working  pres- 
sures for  this  composite  type. 

But  has  the  steam  engine  kept  pace 
with  this  development  in  the  steam  gen- 
erators? Are  we  not  constantly  arguing 
the  relative  merits  of  the  compound,  tri- 
ple and  quadruple  expansion  engines? 
And  are  we  not  still  juggling  wnth  logu 
ritlmiic  exponents  to  gain  a  point  here 
and  another  there  in  the  ratio  of   expan- 


brought  down  within  practical  limits  for 
dynamo  work.  For  marine  work  it  is 
yet  too  great,  for  the  slowest  turbine  has 
a  much  higher  number  of  revolutions 
than  the  highest  speed  reciprocating 
engine. 

It  may  be  well  to  give  a  more  detailed 
description  of  the  workings  of  a  Parsons 
turbine,  aided  by  a  few  sketches: 

The  steam  enters  an  annular  chamber 
surrounding  the  shaft  at  boiler  pressure. 
J'rom  here  it  fiow^s  in  a  direction  parallel 
to  the  shaft  through  a  series  of  rings  of 
vanes  and  guide  blades  to  a  large  cham* 
her,  expanding  gradually  from  ring  to 
ring,  finally  passing  out  to  the  condenser. 
In  Fig.  I  is  shown  an  expanded  view  of 
the  positions  of  the  moving  and  station- 
ary blades  or  vanes,  The  vanes  of  rows 
AAA  are  so  bent  that  the  steam  is  made 
to  flow  in  a  right-handed  direction  about 
the  shaft,  wdiile  the  vanes  in  the  rows 
BBB  are  bent  so  that  this  direction  is 
rev^ersed.  It  is  readily  seen  therefore 
that  as  the  steam  enters  the  first  row  of 
vanes  it  is  given  a  motion  that  tends  to 
make  it  revolve  about  the  shaft  in  a 
right-handed  direction  ^  but  it  has  no 
sooner  received  this  direction  than  it 
meets  with  the  vanes  on  the  movable 
drum  which  tend  to  change  its  direction 
lud  make  it  travel  in  the  opposite  direc- 
tion. The  stationar}^  blades  resist  the 
unpact  of  the  steam,  but  the  movable 
blades  impart  this  impact  to  the  drum 
which  causes  it  to  turn,  and  since  the 
tlimst  imparted  to  these  blades  is  almost 
tangential  to  their  circular  path,  the 
power  developed  by  the  turliine  is  prac- 
tically the  sum  of  these  impulses.  It 
can  be  readily  seen  that  the  steam  tur- 
bine is  in  reality  a  multiple  expansion 
engine,  but  without  the  intervention  of 
two  or  three  receivers  where  loss  of 
efficiency  can  be  had. 

Prof.  Thurstf>u  in  writing  on  the  steam 
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turbine  makes  the  following  statements 
in  effect : 

1.  If  we  consider  the  steam  turbine  J 
thermo-dynamically,  it  very  closely| 
approximates  the  ideal  heat  motor, 

2.  It    is  superior  to  other  tyj>es  of 
heat  motors  since  it  is  entirely  free  fromfl 


I 


steam  wastes. 

3.  It  is  an  ideal  type  to  use  w^ith  the 
modem  high  pressure  steam. 

4.  Its  limit  of  rotative  speed  is  only 
limited  by  the  strength  of  the  materials 
of  construction  that  are  necessarily  used 
in  its  construction, 

5.  Since  there  are  no  rubbing  parts. 
other  than  the  bearings,  it  readily  allows 
the  use  of  super-heated  steam,  which  is 
practically  precluded  in  other  types 
owing  to  the  necessity  for  the  use  of 
lubricating  oil  on  the  rubbing  surfaces, 

6.  The  main  wastes  of  the  steam  tur- 
bine are  all  outside  the  steam  line,  and 
comprise  the  journal  friction,  fluid  fric- 
tion between  the  disc  and  enclosing 
vapor,  leakage,  incomplete  expansion, 
and  certain  thermo-dynamical  wastes 
which  may  he  eliminated,  as  there  are  so 
many  other  advantages  to  counterbalance 
them. 

Its  principal  disadvantages  are,  for 
marine  work»  irreversibility,  low  effid- 
ency  at  low  speeds,  and  excessiv'e  cost. 

The  outward  appearance  of  a  turbine 
shell  would  indicate  that  the  expansion 
took  place  in  three  or  more  decided  steps» 
but  the  cross-sectional  area  of  the  pas- 
sages between  the  vanes  is  increased 
many  times  in  many  small  steps,  thus 
giving  a  gradual  expansion  throughout 
the  length  of  the  drum.  In  a  certain 
plant  consisting  of  three  500  h,p,  tur- 
l>ines.  which  nm  at  3,600  revolutions 
per  minute,  the  ratio  of  expansion 
between  the  inlet  and  outlet  is  in  the 
proportion  of  96  to  t  ;  the  drum  has  58 
rows  of  vanes. 
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It  is  not  to  be  supposed  that  there  are 
no  mechanical  difflcuhies  to  be  overcome 
in  the  constructioa  of  this  simple 
Tnachine.  It  is  necessary  to  overcome 
and  counteract  the  end  thrust  due  to 
the  axial  impact  of  the  steam  on  the 
moving  blades ;  a  perfect  balance  must 
be  secured  in  the  rotating  parts  of  the 
machine,  for  at  such  high  speeds  they 
would  soon  rack  themselves  to  pieces ; 
the  lubrication  of  the  shafts  presents  no 
slight  difhculty,  and  the  governing  of 
the  machine  for  variations  of  load  is  by 
no  means  easily  accomplished. 

It  may  be  interesting  to  note  the  word- 


utilizes  a  portion  of  the  euerg>^  of  the 
Stud,  and  thus  instead  of  the  greater 
part  being  wasted,  as  heretofore,  it  is 
successively  drawn  upon  until  a  compar* 
a  tively  high  efficiency  is  obtained/* 

This  marks  the  essential  difference 
between  the  Parsons  type  and  that  of 
DeLaval,  as  in  the  latter  type  it  is  not 
possible  to  make  the  peripheral  speed  of 
the  rotating  member  approach  as  closely 
that  of  the  terminal  speed  of  the  steam 
as  can  be  done  in  the  Parsons. 

A  sketch  is  given  here%\4th  showing 
the  Parsons  turbine  in  section.  This  is 
not,  however,  the  particular  type  spoken 
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iug  of  Mr.  Parsons'  claim  in  his  patent 
l^apers : 

'*  Now,  according  to  my  invention,  to 
obtain  a  low  effluent  or  terminal  pres- 
sure w*hile  using  a  comparatively  high 
initial  pressing,  I  use  a  compound  motor 
or  combination  of  motors  so  arranged 
that  the  same  actuating  fluid  operates 
therein  in  a  successive  manner,  under- 
going expansion  and  falling  in  pressure 
in  each  until  it  leaves  the  last  at  a  veloc- 
ity not  greatly  abo\'e  that  %vhich  is 
practically  attainable  by  the  motor  itself. 
By  this  arrangement  each  motor  or  suc- 
cessive portion  of  the  compound  motor 


of  above,  but  will  serve  to  show  the 
action  ver>^  clearly.  The  steam  enters 
the  annular  space  G,  and  travels  towards 
each  end  of  the  motor,  passing  through 
the  intervening  series  of  fixed  and  mov- 
able v^anes,  the  former  being  fixed  to  the 
casing  C»  and  the  movable  vanes,  bbibi 
being  fixed  to  the  drum  mounted  on  the 
shaft  s.  It  then  passes  to  the  exhaust 
nozzle  hi  through  the  passages  hhhh  and 
down  under  the  casing.  If  close  exam- 
ination is  made  it  will  be  noticed  that 
where  the  steam  enters,  the  blades  are 
comparatively  shallow,  increasing  in 
depth  by  sets  to  the  ends.       It  will  also 
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be  seen  that  where  the  steam  enters  the 
blades  are  set  at  a  greater  angle  than 
where  it  exhausts.  This  causes  the 
steam  to  meet,  as  its  pressure  decreases, 
with  sets  of  blades  of  increased  area  and 
pitchy  the  increase  being  so  calculated 
that  the  velocity  of  the  stream  shall  be 
suitable  to  that  set  of  blades  between 
which  it  passes,  and  by  these  means  the 
gradations  of  pressure  are  governed. 
The  passage  of  the  steam  from  the 
middle  towards  the  ends  wnll  impart  to 
the  shaft  and  drum  rapid  rotary  motion. 
Since  it  is  almost  a  mechanical  impos- 
sibility to  make  the  center  of  gravity  of 
such  a  mass  coincide  exactly  with  the 
center  of  rotation,  the  bearings  are  made 
with  a  slight  play  in  order  that  the 
revolving  mass 


I 


ing  but  not  the  casing.  The  bushing 
now  allows  of  a  slight  lateral  movement, 
but  is  resisted  by  the  pressure  of  the 
spring  at  the  end  which  causes  friction 
betw^een  the  washers. 

The  governing  of  the  speed  is  accom- 
phshed  by  means  of  a  ball  governor 
which  admits  steam  to  a  small  c>linder, 
which  in  turn  actuates  a  still  larger 
cylinder  operating  the  throttle  valve. 
This  admits  the  steam  to  the  turbine  in 
gusts,  as  it  were ;  while  running  at  full 
load  the  throttle  will  be  wide  open  most 
of  the  time,  closed  mostly  at  no  load, 
and  opening  and  closing  alternately  as 
the  loads  are  throwm  on  or  off  or  rapidly  ■ 
changed. 

Since   the   original   design   great   im- 
provements have 


may  settle  with 
itscenterofgrav- 
i  t  y  coinciding 
with  that  of  rota- 
tion. In  Fig.  3 
is  given  a  gen- 
eral plan  of  the 
method  used  to 
accomplish  this 
end.     There  is  a 

light  bushing,  /,  outside  of  which  are 
placed  metal  rings  or  washers,  kkL  The 
alternate  washers,  k,  are  slightly  larger 
than  kl  in  diameter,  so  that  the  alternate 
washers  k  fit  the  casing  but  not  the  bush* 
ing,  while  the  washers,  /•/,  fit  the  bush- 
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been    made     in 

the  structure  o! 

the      machine. 

Originally    the 

vanes     were 

milled  from  sohd 

metal,   but  they 

are  now  wrought 

from     a  special 

brass  and  keyed 

into  a  da\^€tailed  slot  in  the  drum,  which 

makes  them  secure  and  trustworthy,  and 

there  is  little  fear  of  one  breaking  off  and 

ruining  the  machine   as  was   often    the , 

case  with  the  solid  milled  blades. 
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Sustaining  Power  of  Beams. 
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X  all  lines  of  construction 
work»  whether  boiler, 
bridge  or  building,  it  fre- 
quently happens  that  much 
dej^euds  upon  the  load 
which  a  beam  will  carry, 
and  this  article  is  written  for  the  assist- 
ance of  those  who  come  in  contact  with 
this  problem,  and  wish  to  know  some- 
thing of  the  methods  for  arriving  at  a 
knowledge  of  the  sustaining  power  of  a 
beam  under  different  loads  and  distribu- 
tion of  loads* 

While  a  loaded  beam  is  subject  to 
shearing  strains,  these  are  very  easily 
calculated  and  are  very  rarely  considered 
as  a  possible  cause  of  failure.  We  will 
spend  but  little  time  considering  them, 
and  will  concentrate  our  attention  on  the 
methods  for  calculating  what  is  known 
as  the  bending  moment,  for  it  is  this 
that  causes  failure  in  almost  every  case. 
Two  general  cases  present  themselves. 
The  first  is  where  a  beam  is  set  solidly 
in  the  wall  at  one  end  only,  as  in  Fig.  i. 
and  the  second 
is  where  it  is  sup- 
ported at  both 
ends,  as  in  Fig. 
2.  We  will  first 
consider  the  case 
of  Fig.  I ,  where  but  one  end  of  the  beam 
is  supported,  and  where  the  weight  is 
applied  at  the  extreme  end  away  from 
the  support.     In  this  case  the  maximum 


beading  moment  is  located  at  the  point 
of  support,  that  is  just  where  the  beam 
enters  the  wall,  and  it  is  here  that  failure 
is  most  liable  to  occur.  This  bending 
moment  is  measured  by  the  product  of 
the  weight,  by  the  distance  from  the 
wall,  which  is  marked  "  a"  in  the  cut. 
The  weight  is  usually  taken  in  pounds 
and  the  distance 
in  feet.  Thus 
if  the  distance 
FIG  '2.  B  "a^'  is  6  feet  and 
the  weight  *'W" 
3$  pounds,  the 
bending  moment  at  the  point  a  is  25X6 
=  150  pounds- feet.  If  in  this  case  the 
weight  is  uniformly  distributed,  as,  for 
instance »  the  weight  of  the  beam  itself, 
it  may  be  taken  as  if  located  at  its  center. 
Suppose  the  weight  "W"  in  Fig.  t  is 
evenly  distributed  over  the  length  of  the 
beam  as  in  Fig.  3.  Then  we  may  con 
sider  the  whole  weight  as  if  all  located  al 
its  center,  and  to  get  the  maximum 
bending  moment,  which  is,  as  before,  al 
the  point  A,  we  multiply  the  weight 
**W'*  by  the  distance  to  its  center  of 
gravity  5i^a.  In  other  words,  a  beam 
loaded  with  a  uniformly  distributed  load, 
as  in  Fig.  ;\,  will  support  twice  the  load 
it  will  when  the  load  is  all  placed  at  the 
extreme  end ,  as  in  Fig.  1 , 

The  same  general  method  applies  to 
loads  distributed  in  any  manner  on  a 
lieam  with  but  one  support.     The  maxi 
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mum  bending  moment  is  always  at  the 
point  of  support ►  that  is  at  the  point  A, 
and  is  equal  to  the  sum  of  each  of  the 
weights  on  the  beam  multiplied  by  their 
distances  from 
A,  Thus,  if  a 
beam  is  loaded, 
as  in  Fig.  4, 
with  three 
weights,  one  of 
5  pounds  at  a 
dislanceof  2  feet. 

another  of  3  pounds  at  5  feet  and  another 
of  7  pounds  at  7  feet,  then  the  bending 
moment  at  the  point  A,  which  is  the 
maximum,  is  the  sum  of  all  these  pro- 
ducts, that  is  (5X2)+(3X5)+(7X7). 
which  equals  10+ 15+49^=74  pounds- 
feet. 

There  is  a  shearing  strain  in  Figs,  i,  3 
and  4  equal  to  the  total  weights,  includ- 
ing the  weight  of  tlie  beam  itself.  Neg- 
lecting the  weight  of  the  beam,  which  is 
not  given,  there  is  a  total  shearing  strain 
at  the  point  A  in  the  problem  in  Fig. 4  of 
5+3+7=  »5  pounds.  The  shearing 
strain  is  always  a  maximum  at  one  of  the 
points  of  support,  and  is  equal  to  the 
amount  of  weight  supported  at  that 
point.  If  there  is  but  one  point  of  sup- 
port there  is  no  question  of  where  the 
maximum  shear- 
ing strain  is  and 
what  it  amounts 
to,  as  all  of  the 
weight  is  sup- 
ported  there.  By 
F  \  G.  '^  dividing  this  total 
shearing  strain  by 
the  sectional  area  of  the  beam  the  shear- 
ing strain  per  square  inch  can  be  arrived 
at  and  the  possibility  of  failure  from  this 
cause  noted. 

We  now  come  to  the  consideration  of 
the  case  where  the  beam  is  supported  at 
both  ends,  as  in  Fig.  2.     The  first  thing 
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to  do  in  this  problem  is  to  find  how  the 
weight  is  distributed  between  the  two 
supports.  Starting  at  either  end,  as,  for 
instance,  A  Fig,  2,  take  every  weight  on 
the  beam  and  multiply  it  by  its  distance 
from  this  end  (A)  and  add  these  products 
together.  Divide  this  sum  by  the  dis- 
tance between  the  supports  AB  and  the 
results  will  be  the  weight  supported  by 
the  end  B ;  that  is,  the  end  opposite  to 
that  from  which  the  start  was  made.  A  ■ 
distributed  weight  may  be  considered  to 
be  entirely  located  at  its  center  of  gravit\\ 
Such  a  load  is  the  weight  of  the  beam 
itself,  which,  if  the  beam  is  uniform, 
will  be  evenly  divided  between  the  two] 
supports  because  its  center  of  gravity  isj 
half  w^ay  between  them. 

To  find  the  weight  which  is  supported 
by  the  end  A  we  might  proceed  as  we  j 
did  in  finding 
the  w  e  i  g  h  t 
supported  at 
B,  only  the 
rule  is  re- 
versed in  this, 

that  instead  of  starting  at  the  end  A,  we^ 
start  at  the  end  B,  multiply  ever>"  w^eight 
by  its  distance  from  B,  summing  up 
these  products  and  finally  dividing  by  m 
the  distance  between  supports  to  find  the  W 
weight  supported  at  the  end  A,  opposite 
to  the  one  from  which  we  started.  By 
far  the  easier  way,  however,  after  having 
found  the  weight  supported  by  one  end, 
is  to  subtract  that  from  the  total  load  on 
the  beam,  which  will  naturally  leave  the 
portion  supported  by  the  other  end.  ■{ 

As  an  example  let  us  take  the  arrange- 
ment showTi  in  Fig,  5,  Starting  at  the 
end  A  we  first  come  to  the  weight  1 1  ■ 
pounds,  at  a  distance  of  2  feet  ;  next  to 
a  weight  of  1 7  pounds  at  a  distance  of  7 
feet,  and  last  to  a  weight  of  21  pounds  at  a 
a  distance  of  ro  feet.  11X2  =  22,  17X7 
=  1 19,  21  X  10=210,   22-hr  19-1-210=351- 


fMl  HUrT'%«A« 


■■■•ilwn  a?     »•■     ■  |-*«««  tM  '  M  4r«  I  • 

• n     '  . 

^—«»      ••        »«i     ^«    v|    *i       Xl/fif       ■  ft         t 


«r      I  ••     ■ 


^   Mty^"*^**    ^*«''     ^m»t     ti  -    •«>/    tr      • 

•l      «M     «iNM      A**  t<ta         •■•       «•«•«•       ■•<•■ 
i«rt«a»  «     »«-l      /w»'  ••••       ••'      «  k  I    I       •• 

II    «^      tai    M|»     •'«*«  ^     ^  •  •'^M     -  Wi 
■N>   i^m^   "v^  I**''  «•«»        kM   •'.  • 
%  *»  ^  4     :     MM!  •     'Wi     «««*<4 1. 

«tai   M     ft     «    • «     ywMiMAf       #«     •••• " 

I  •muBtf^atf  «t      !••    •••■I    •ifti'''       Vfti* 
■Ik  i#   :i»     •  .fMHUii   mm  ^1'    M  •»»•• 

«     lt»  |»MMif      9«»4  »         ••      ••••• 

■«    «|     I  •      •»  tai'       «  ■#   .•'  ft 

A.«MP«ft       4%  •  «ikift^       -  iM  •f'Hi 

Hm    mm^'     19     •«  ^       •MMMi«i«-«i«     • 


■«     •iftiWft*'        t   ••     f     •  if  ••^      I    •«•         •■•  tki      -wfttl 

t^      «tt  ■•••••  «  I     ft     tt-i  ft     it   •   •«       •  ti  <••••• 

I    •■  |M         W    ft  fl         4      •I'Mi*  t  ■  I      -«       V>« 

■-.    •••••  -i.t   <  !■«  .       .t.     t«  •••  >..•■    .  •«•# 

•  •»!       •      V   1      I    »  '      >•       •         ft  I    .«•  ■•  I  *    • 

t        I        I  V     >.•    -t  If  *  *  I  **'  *    * 

V  !.•      •        *-   VI  t   1  \mM  «r  v«     I    -      •  "    I 
M.|             M      «>  •    •                       •    •       >      •          •   I            Hi               .•  •• 

•  ■■i       •■  tH  ••       ViMt  •••         .1       ••> 

V  I*:  •  W  •*  •  It  t  *.■.*•  , 
•  •    ■    f«'   •      I   •■           ^                 •           ••      I                      i           !•• 

•  ■•    tt          •    ■         V    »••    -I             «      V  14    I  i»i  V 

9  ■     ^    I      •     •  li  ••■       «■«■•'      til       1 »M  ft 

•  •  ii«i     ^1  •  «  !■•     •  i.«i      at        .  ift        »         ■•• 

««i   •    •!        •.•••'        >«         ft     «•         ft         tl    i  ft       II     .    tl  '         «-• 

%t»  ^    •*■                %9»       «»«>|ft              •            1.1          »»••  ■»  ■             Wi 

1*1       •«•••''     ft^      IMrlftft*iift          ■■     »     «  ft  •  «  kW  •»  tH 

A'       •-«   •      ^'t   »-    •      ••'    «•««        to',!!****^  «••  4*1      • 

'»it      w    «•••  ft  •••  ttifft    ftft'tMt    ^«ft*f    ^  •  iiii 

'  W»     '•^fft    to        «r  i'     ft^     '       ■  \w     ■   %.U*    7t   ■   •   •    aiaftt 

•>^4ft»«  ift^       <•     I    ^  W     >«4il^*     ••.! 

»«*«iii»ft»iW9  Itfti  •  i«  I  tii  V  t  t  ^  h  •■•&••• 
••■»•■•      |fMa»>/       •  W  ttA^  ^  !■•  ^••ft*Mf 

•^»<4Wi  «f  9tm  %  »  ifcftft*tw  »«  ^»  ••••«  » 
fftiiMfttto  ft^  *  %M«  ««i^t<<  fft->^*r^i<f  ••  'l«i 
t  •<«if  »»£  f«>>«i«i''««     •••.ifl'i    >. •     f       W 

%    ft'Mf  T*Wi     tft**  ft    •!  »•«•    ^tti   *>«^    ftiftiiftaiti 

w   •  %«p«f(ii^    «i*  ft«^«f/    %r    '  \  m     »  ••  I  b  **  • 

•M  '•••ftA^       !••■       i«<ftt...fl4       iifitftM-fti       «•«      •§■# - 

if  i»*"      ••      •*'     Imi      t-Ml      ••'        W      Ml  ft* Ift  tft   1.         /ft 

•  ••ift^ft    ««i4  1  -t«      «.«!•••««        -.Ml         \m 

•  tm'     ^Uf     /raft««t.*     14      'V       HA  W«        i     t   •l..ft^ 

!•••  )h«  4    •««     •■•    ^>ttt'.iai|   ftftiaM^i^tr    Ci     «^ 

/••••'.   ft^     fM     V  Wl*^     '      ••     Iti^ft   .»  ft*H  %,» 

ft  fwm»0  •«  n.ft  •  »  to^*  **••••  Ifli  ■•  !«■  •§••. 
•-*•>'  «.«■  •••ftiftft  lit  -ai  •••  ail  iMaMiM't'  •  '■  W 
*>••!•••     ftft4i«il»M*        •  ti/        Ut       «  •       ■  ■••  <ilitift.i. 

%ft«  *   *9^      V  •HI        Iw     •   III       \  f    ^  ^. 

i      M        ->■••«  1t«  !•••■••■#       «Mi»t|  %i        •■ 

.     ill    ft.M    •      ••  ••■!  -  MNI  Ik^         •  |«lf|iM 

••iiiMi.a     Ift    fM»        ■•         Ui  »«ii.  ti         »  »   4  I 

■  ••i  HitMt     •*     'tiftMi  ••.«»ft^        It.      g     11  tft««ft/. 


ID 


THE  DRAFTSMAN. 


of  this  i7-j>otiiid  weig"!!!  belongs  to  B 
and  must  not  be  considered  when  we  are 
calculating  tbe  bending  moment  by  mul- 
tiplying the  weights  supported  at  A  by 
their  distance  from  A.  Hence  our  first 
product  is  22  (11X2)  and  our  second  is 
9*  {'3X7).  Adding  these  two  together 
gives  us  115  (gi-j-22—  113),  which  is  the 
maximum  bending  moment  of  the  beam 
in  pounds- feet. 

Starting  from  the  end  B  we  first  come 
to  a  2 1 -pound  weight  at  a  distance  of  4 
feet,  and  next  to  the  4  pounds  (part  of 
the  17-pound  weight)  at  a  distance  of  7 
feet.  The  bending  moment  calculated 
from  this  is  (21  X4)H-(4X7)=84+28= 
1 12,  which  agrees  practicaJly  with  that 
calculated  by  starting  from  the  end  A. 
If  we  had  not  neglected  some  fractions 
the  results  would  have  Ijeen  identical. 

In  all  calculations  which  we  have 
made,  with  but  a  single  exception,  which 
we  will  now  note,  any  distributed  weight 
may,  for  the  purposes  of  calculation,  be 
considered  as  if  entirely  collected  at  a 
single  point  and  that  point  is  the  center 
of  gravity  of  that  distributed  weight. 
The  exception  we  referred  to  applies  to 
but  a  single  operation  ;  that  is,  the  final 
operation,  just  described,  in  calculating 
the  maximum  bending  moment  of  abeam 
supported  at  both  ends.  In  this  opera- 
tion the  only  case  where  a  distributed 
weight  cannot  be  treated  as  if  entirely 
collected  at  its  center  of  gravity » is  where 
the  dividing  line  cuts  it  into  two  por- 
tions. In  this  case  each  portion  is  sup- 
ported by  a  different  end  of  the  beam, 
and  each  portion  must  be  considered  as 
having  a  center  of  gravity  of  its  own  for 
the  purpose  of  calculating  the  bending 
moment.  Such  a  division  is  not  neces- 
sary in  calculating  the  distribution  of  the 
weight  between  the  supports.  In  fact, 
it  is  not  until  after  this  calculation  has 
been  made  that  the  position  of  the  divid- 


ing line  is  known,  and  consequently  an^ 

division  of  weight  depending  upon  th 
position  of  the  dividing  line  is  itnpossihil 
until  after  this  calculation  has  been  madeJ 

The  shearing  strain  in  a  beam  sup- 
ported at  both  ends  is  maximum  at  the 
point  of  support  which  sustains  the  lar 
gest  portion  of  the  total  load,  and  is  equal 
to  the  load  supported  there.  Thus,  in 
Fig.  5  the  total 
shearing  strain  at 
A  is  24  pounds 
and  at  B  25 
pounds.  By  divid- 
ing by  the  sectional 
area  of  the  beam 

in  square  inches  the  shearing  strain  per] 
square  inch  may  be  arrived  at 

The  above  are  the  general  methods  for 
calculating  the  maximum  bending 
moment  under  any  conditions,  but  special 
rules  often  exj>edite  the  calculations,  and 
we  will  now  consider  some  of  these  Sf)ecial 
cases. 

The  most  usual  case  is  what  is  knowiij 
as  the  symmetrical  load.  This  may  con- 
sist of  any  or  all  of  the  following  three  : 
First,  a  load  placed  at  the  center  of  tht- 
beam:  second,  a  load  uniformly  distrib- 
uted over  the  entire  length  of  the  beam, 
and,  third,  pairs  of  equal  loads  so  placed 
that  one  is  the  same  distance  from  one 
end  of  the  beam  as  the  other  weight  is 
from  the  other  end.  The  dividing  lint 
and  consequently  the  maximum  bending 
moment  of  a  symmetrical  load  is  the 
center  half  way  between  supports,  divid- 
ing  any  weight  which  my  be  located 
there  into  two  even  portions*  The  max- 
imum bending  moment  may  l^  calculated 
by  taking  one-half  of  the  beam,  multiply- 
ing ever>'  weight  on  that  half  and  the 
half  of  the  center  weight,  if  there  be  one, 
by  their  distances  from  their  support. 

Another  common  case  is  where  but  a 
single  weight  is  supported  by  the  beam 
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The  maximum  bending  moment  is  located 
under  the  weij^ht  and  is  equal  to  the 
weight  multiplied  by  the  product  of  its 
distances  from  both  supports  and  divided 
by  the  total  distance  between  supports. 
This  may  be  easily  proven  by  rules  pre* 
viously  given. 

Many  manufacturers  publish  tables 
showing  the  sustaining  power  of  beams. 
These  generally  show  the  weight   which 


different  beams  will  support  for  different 
spans  when  the  load  is  distributed  uni- 
formly over  the  whole  length  of  the 
beam.  The  principles  given  hete.  for 
which  w*e  are  indebted  to  Motive  Power, 
will  show  how  much  more  or  less  a  beam 
will  sustain  when  the  load  is  distributed 
any  manner  whatever.  —  /^yenopi*^s 
Monthly, 


in 
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I     Labor-Saving  Scheme  for  Making 
mk  Drawings. 


WRITER  in  Afac/nnerj, 
Mr.  H.  A.  Honghton, 
says : 

'*ln  Mr.  C.  W.  Putnam's 
article,  *  *  Labor  -Saving 
Scheme  for  Making  Draw- 
jiigs/'  in  the  September  number  of 
Machinery,  I  do  not  think  he  has  chosen 
a  very  good  iUnslralion  of  the  use  of 
templates  in  the  drawing-room.  He  was 
t»bliged  to  make  a  pencil  drawing  in  the 
first  place.  Then,  while  he  was  cutting 
out  the  template,  he  could  have  put  a 
piece  of  tracing  cloth  over  it  and  traced 
it.  or  this  would  ha\^  been  a  good  job  for 
itbe  blueprint  Ijoy.  Letters  would  then 
have  been  put  on  for  dimensions,  and 
while  he  was  packing  up  his  five  slieets 
of  tracing  paper  with  the  carbon  sheets 
between »  a  row  of  columns  couM  have 
l>een  ruled  off  under  the  figure.  At  the 
head  of  the  first  column  could  l>e  i>ut 
**  No.  of  Gland/'  and  the  letters  cones 
ponding  to  the  dimensions  at    the    heads 


of  the  others.  He  would  then  have 
something  permanent,  and  it  would  have 
taken  little  longer,  if  any,  than  for  him 
to  make  his  first  five  copies.  It  will  take 
no  longer  to  fill  in  the  dimensions  for  the 
different  size  glands  on  the  tracing  than 
it  would  on  his  sketches,  and  if  he  printed 
the  s^me  title,  as  shown,  on  each  sheet, 
he  would  be  left  far  in  the  rear  before  he 
had  made  the  five  hundred.  I  was  about 
half  an  hour  making  the  drawing  for  the 
accompanying  cut ;  how  many  carbon 
tracings  of  his  first  five  hundred  could 
Mr.  Putnam  have  made  in  that  time  ? 

*'  I  object  to  putting  pencil  drawings 
out  in  the  shop  for  several  reasons  : 

'*  First,  it  is  my  experience  that  they 
are  so  hastily  made  that  many  of  the 
important  dimensions  are  often  omitted. 
causing  the  workman,  or  perhaps  the 
'foreman,  while  he  stands  around,  to  run 
back  to  the  draftsman,  or  his  chief,  and 
interrupt  him  in  some  important  calcula- 
lion.     Second,  mistakes  are  more  com- 
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A  Mechanical  Device  for  Draftsmen — A  Unique 
Absorbing  Pad. 


Por  liAktBff  Dr&«lii||a/ 


mon  on  pencil    tracings   than  on   fin- 
ished drawings.     Third,  if  a  workmanl 
makes  a  mistake  on  the  work  he  can  j 
easily  change  the  figure  on  a  sketch. 
and  sometimes  does.     Fourth,    if  thej 
sketches    are    ever    returned    to  thel 
drafting  room,  which  is  doubtful,  they 
are  covered  with  grease  and  dirt  and 
badly  mutilated.     Fifth,  the  sketches 
are  generally  of  all  sizes  and  shapes, 
and  are  very  difficult  to  file   away  or 
put   anywhere    where    they    can    be 
readily  found  when  wanted. 

**  While  it  sometimes  becomes  ne 
sary  to  use  such  sketches,  let  us  avoidl 
it  wherever  possible.     While  I  believe] 
in  doing  just  as  little  work  as  possible  ■ 
and  that  in  the  quickest  and  cheapest 
way  we  can,  do  not  let  us  do  it  in  such 
a  way  as  to  cause  us  weeks  of  sleepless 
nights  and  to  be  "  blessed  '  *  by  every- 
one connected  with  the  concern  we  are 
working  for  some  time  in  the  future, 

' '  Templates  can  ver>^  often  be  used 
to  advantage,  but  great  care  must  be 
taken  to  get  the  work  accurate*  One 
cut  out  of  cardboard  or  saw^ed  from  a 
}^-inch  board,  is  not  good  enough  for 
complicated  machines,  such  as  a  loom 
drawn  one-fourth  size.  It  should  be 
laid  out  on  zinc  under  a  raagnif>nng 
glass  and  filed  up  by  a  man  who  can 
work  right  up  to  a  line,  *  * 


A  VERY  good  article  has  come  on  the 
^  market,  which  is  in  the  form  of  an 
Absorbing  Pad,  so  constructed  asty 
make  tracing  or  writing  in  any  fonn  neat 
and  clean.  The  Pad  is  made  of  fiber,  in 
I  wo  parts,  with  a  central  pivot  so  as  to 
allow  it  to  rotate.     This  is  for  placing  in 


or  taking  out  the  Absorbing  Pad.  whidt 
takes  up  the  ink,  and  prevents  the  heel 
of  the  hand  or  little  finger  from  moisten- 
ing the  tracing  cloth  or  paper,  as  may 
be  the  case.  It  is  neatly  gotten  up,  and 
sells  for  25c,  The  adv^ertisement  is  else- 
where in  this  paper. 


AitCniTCCTURAL 

The  Order  or  Style  of  Columns  in 
Architecture. 


N  arcbl torture     ihe    virord 

order  signifies  3l  compo- 

^^  sttion    of  a   pedestal,     a 

^^•\*  colnran  and    an   entabla- 

p        ^  iatiire,      together      with 

their  ornaraentation. 

Each  of  these  are  divided   into  three 

parts,  which  are  for  the   Pedestal:  Base* 


Plinth  and  Cap;  for  the  Column:  Base, 
Shaft  and  Capital;  for  the  Entablature: 
*\rchitrave,  FHese  and  Cornice, 

Since  so  many  of  the  large  builditigs 
are  arranged  with  columns,  and  these  are 
more  generall^^  without  a  pedestal,  we 
will  take  up  only  the  column  base,  shaft 
and  capital,  leaving  the  other  details  to 


/. 


^ 


<^ 


<^ 


^ 
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another  artfcfe 

Tbene  arr  five  orrfers  of  Ardiilecttirt'* 
of  whicrb  tliree  aw^e  Gre^k,- — the  ftoric. 
Ionic  aixJ  CoTVTithisnr,  -  and  two  ItaSisin^ 
Ihr  Tivi«caj9  ami  Couipit>^ite, 

Oiie  often  'f^ill  find  cDnjfwrratfcm^  f)f 
Shese  »i>  I  he  cdI- 
Jimtife  M  a  hmi>e 
or  bit»tdii>g^  and 
our  iUiist ratio  11 
will  ^1k>w  cMilj 
the  IxBsr,  5iIkiU 
atxf  cnpctal  of 
Ihe  cokium. 

For  use  ui 
meaneniig  ami 
desi^ittg  in  the 
orden*  architects 
have  arfopted  » 
cooveriTeni  meas- 
ure cr^ffed  a  Mod- 
tilt».  Thri»inocl' 
iiUi»  ( meamif e  > 
becDtiies  a  ifsiiC 
of  nieasiifeiTieiir. 
ami  b  generally 
iwy  selected  that 
It  i»  easily  ^nMi- 
rided.  Thai  w 
lo  say  that  the 
moduhi5  18  3  \'ar- 
fable  measure 
phosen  a»  Ihe 
architect 'it  taste 
and  laleul  dic- 
tate. 

Generally,  the 
modtiht^  taken 
is  the  radius  of 
the  largest  part 
of  the  cohntHK 

This  modulus  in  divided  info  parti*,  mid 
each  part  equally  !fubdividcd, 

Vi^ola  divided  hi?i  nuxluln**  for  the 
Tuscan  and  Doric  orders  f nln  13  parts 
And  the  others  inio  iS  ^jarts. 


DORIC. 


I 


As  a  geiifeml    rule,    VT^^Trofa   dfi 
ev^ery  oider^    vritlKXil   pepestal^    w/to 
pdrt*^,  4  parts  for  tbe  coliumi  and   1  part 
lor  the  evtabfature. 

He  gave  llie  Tikscnncoltniin^  with  base 
and  capital,  7  diameters  tn  lieighl  from 
whidi  the  en- 
tablatttfe  i&  jVi 
tuoduli  higli. 
Hence  the  loi 
height  is^  17  I 
moduli  cir  S 
diameters. 

Tlie  distance 
Ijetween  cetitei 
of  columns  is 
moduli  and  S 
parts  or  3  2^ 
diameters. 

For  the  Doric 
order^  the  meas^ 
urements  n^re 
made  as  fellows: 
The  total  height 
was  divided  into 
20  parts,  one  of 
which  serves  as 
a  moduli  and 
which  is  also^di- 
vided  i[nto  12 
parts. 

The  base  with 
the  fillet  of  the 
base  of  the  col- 
umn is  one  mod- 
nlos  high.  The 
shaft  with  fillet 
and  head  is  u 
mod  u It]  high. 
The  capital  has 
a  height  of  one  modulus.  The  entab- 
lature is  4  moduli  high  or  i{  of  coltitno 
with  base  and  capital. 

The  best  spacing  of  columns  to  the 
Doric  order  is  7  1-2  moduli  between  cen- 
ters or  3^X  diameters. 


lOHIC. 
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It  niiisi'be  Tiemembercd  that  the  Ionic, 
Canii)o.^te    and    Corintbtatt   tsaduJus  is 

In  Che  Ionic,  tke  tataJ  l»cighl  is  diridL^d 
into  5  pacts,  4lcM't1ie  col«mw  witla  bise 
<noi  tlitf  pccfcstaH  and  ca^xLitt  m\rl  i  for 
the  cntaMature. 

The  col  until 
u'illi  base  and 
cajiJtalisiS  luocl 
uli  hijjli*  tlie  base 
being  I ,  the  shsiii 
f6  I -J.  and  the 
capital  1-3  niod- 
ulu.s  respect 
ively. 

The  distance 
tetvrcen  columns 
iii  cither  41-2  or 
6  1*2  moduli. 

The  coluiuu 
baj^  is  /  moduli 
and  14  parts 
square  the 
square  part  is  6 
parts  high. 

lutheConnlh' 
ian  order  the 
total  height  is 
dii'ided  into  5 
parts.  4  for  the 
eolHinu  with  its 
Imse  and  capital 
and  I  part  for 
the   entablature. 

The  column 
with  base  and 
capital  is 20 mod- 
uli high. 

The    column 

15  divided   thus;   Base.  1  modulus;  shaft, 

16  moduli  and  12  parts  ;  capital,  2  niu  l- 
uli  and  6  parts  high. 

The  distance  between  centers  of  col- 
umns is  6  moduli  and  12  parts,  or  3  1-3 
diameters.     The  base  is  2  ujoduli  and    14 


CORDfTHIAN. 


parts  square,  atid  the  ^nare  portion  6 

fxixts  hij^i, 

Tlie  Co";iflpr>site  column  is  like  the  Cop 

imhian,  with  the  exception  of  tlie  base 

and  capital,  the  latter  being  made  up 

fro:n  iht  Coniillthm  and  Ionic. 

The  plan  and 
^jTofile  have  the 
same  ^yroportionS' 
as  tlTe  Corinth- 
iaR,  but  bas  the 
in^^ute  0/  the 
Ionic, 

THH  ATTH;:  BAS1& 

Tliu  Attic  bas^e 
has  been  used 
indiscriniinately 
for  all  the  orders 
except  tire  Tus* 
can.  becatise  of 
its  beauty,  but 
it  is  said  to  be 
only  appropriate 
for  the  Ionic. 

TAPEHrNt;    coi.* 

Tlie  taper  of 
columns  nmy  be 
found  by  the  fol- 
lowing nietliod: 
At  a  point  one- 
third  from  the 
Ijottom  draw  a 
horizontal  line 
across  the  center 
line  of  the  coU 
unm,  and  with 
^^-^^^  this    point    of 

interscctioTi  dcsjrilie  a  semicircle.  From 
ill  is  point  th.:  colntun  is  tapered  upward. 
Divide  tlie  porti  j  i  above  the  semicircle 
into  any  number  of  equal  parts.  From 
the  top  dia;:\eler  which  is  5-6  of  the 
(liaincter  at  tl:c  botlouL  drop  a   perpen- 


dicular  opon  the  semicircle  at  the  point 
D,  Divide  arc  DC  into  the  same  num- 
ber of  equal  paitd  a»  in  the  upper  part  of 
the  cotutnn, 

FiDm  each  one  of  tht^^  points^  erect 
perpendiculars  to  the  drvi- 
lion  fines  acro9s.  The 
porntsol  tDtcri^ectiou  P  will 
be  potirts  <m  the  surface  of 
Ihe  colitmn  whicli  is  fin- 
ished as  at  G. 

9CCOND    METHOD. 

Vignola  invented  the  fol- 
lowing, which  \»  cousidered 
*impler.  A  point  ij  up 
Ofk  Ifsc  center  line  of  col- 
tnnn  is  selected  as  before, 

ThfOQgb  this  point  a 
horizofital  line  is  drawn, 
taaking  D  to  K  6 diameters. 

Any  number  of  points 
ire  found  a»  H,  H^  etc., 
and  from  E  draw  lines 
through  the:!»e  points, 

Eacli  one  is  made  of  the 
sasise  length  aft  DC  from  H 
and  Iheouthne  of  the  col- 
umn deEneii.  The  left  line 
will  be  found  in  the  same 
way. 

This  method  is  best  for 
Ionic,  Corinthian  and  Com- 
poMte  columns. 

nsmyc,  cottJMNs, 

Vignota  gave  the  column 
of  the  Doric  order  20  flut- 
ing»  by  dividing  the  largest 
diameter  of  the  column  into 
20  equal  paits^ 

Place  a  leg  of  a  pair  of  compasses  on 
one  of  the  points  and  with  a  radius  equal 
the  chord  between  to  adjacent  points  on 
the  drcumfcftnce  make  an  indefinite 
arc  outside  the  circle  of  the  column. 


Re\'erBe  the  compass  and  make  an  are 
crossing  the  first.  This  point  of  inter- 
section i^  the  center  of  ilie  arc  fonniog 
one  fluting. 

The  flutkigs  of  the  Doric  order  meet  in 
a  sharp  edge. 

For  the   Ionic    and    all 
other   columns,  Vignola 
divided    the  circumference 
into  24  semicircular  fluting 
which  are   31-2    parts    in 
diameter.       That     is»    the 
moduli  being  r  8  parts, the 
would  be  36  in  the  diam 
eler  of  the  column  and  3  i 
of  the  parts  is  the  width  of 
the  fiuting. 
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Draftsmen's  Cfub. 

AT    the    second     annual 
election  of  the  Archi-  , 
teclural  Draftsmen*^  Club^ 
of  Nevv  York,  the  foUowiogl 
officers  were  elected  to  sen  e  I 
on  the  Executive  Commit- J 
tee  for  the  year  1905  : 
President — ^L.A.  Cramer. 
Vice-President  —  A.   TJ 
Rose, 

Recording     Secretarj*  — | 
W,  P.  Anderson. 

Corresponding  Secretary'" 
— \V.  T,  Smith. 

Treasurer— A.  M.  Hed- 
ley. 

Chairman  Current  Work 
Committee — E.  H,  Roeen- 
garten. 

Chairman  Entertainment 
Committee— C.  F.  Ulnkle- 
mnL 
A  prog^ram  of  varied  and  tnteresdng 
monthly  prize  competitions,  Gombtned 
with  a  series  of  discourses  by  pfonuneDt 
professional  men,  will  conststnte  the 
vears  current  work.        W<  T.  Smitb. 


Mounting    Blue-prints. 


V 


WRITER      in       .hmruau 
.Mat'hmist  says : 

'*  Some  few  days  ago  I 
had  occasion  to  visit  a 
shop  with  which  the 
readers  of  your  Journal 
are  familiar,  by  reputation  at  least,  and 
which  if  I  were  to  name,  all  would 
immediately  associate  with  all  that  is 
modern  and  up  to  date. 

**  In  justice  it  must  be    admitted   that 
most  eve r\  thing  was  as  expected,  which 


FIG-  I.     OUTLINE  OF  PRINT  AND  BACKING. 


fact,  however,  only  served  to  bring  out 
in  greater  contrast  the  thing  wliicli 
attracted  my  attenliun  immediately  I  got 
inside  the  door.  This  w*as  the  apparent 
neglect  of  the  working  blueprints.  To 
say  I  was  surprised  is  putting  it  mildly, 
when  upon  inquiry  it  was  revealed  that 
they  had  never  adopted  the  system  of 
mounting  their  blueprints,  and  thereby 
keeping    them   in    a   presentable  state. 


Some  that  I  .saw  were  in   such   a   dilapi- 
dated condilion  thai  I  really  beliexx*   thei 
workmen  must  have  had  to  guess  at  the] 
dimensions  on  them. 

'*Now.    where    the  economy    of   ihisj 
comes  in   I    cannot   see —if  economy  15 
claimed  for     it.  Certainly  it   is  iiotl 

economy  to  iTave  the  blueprints   in   sudi 
a  state  thai   the    dimensions  cannot 
correctly  read.      Mistakes  are  costly.     A| 
single  one   may  easily   cost   as  nuich  \vi\ 
the  mounting  of  the  entire  set    of  shopl 


Backlnir 


Stravif  Oofcrd 
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MOUNTING   PRINTS. 


prints. 

'*I  believe,  though,  that  tlie  mounte>l  | 
prints  are  the  cheapest,  without   cousid-j 
ering  the  safety  and  convenience  m  their  j 
use.     The  life  of   an    unniounted    hhte* 
print  in  the  shop  where  it  is  in  daily  use] 
cannot  l>e  much  more  than  three  months, 
and  is  probably  less.    In  coutrusl  to  this,  ^ 
I  have  blueprints  in  daily  use  in  depart- 
ments  where    they   are   subject    to  the 
worst  conditions,  that  have  been  in  thi* 
shop  for  fifteen    and   eighteen  months. 
and  with  an  occasional  bath    arc   pracli-j 
cally  as  goo!  as  the  day  they  were  made  J 
These  are  mounted    upon    siraxv^lKiartti| 
and  cost  to  tnount  as  follow>  : 
Print ,  1 1 1.^  X 1 7  ( -  2  inches 


THE  DRAFTSMAN. 


^9 


a.w-lx>ard,   I2X1H  inches    ...       .017 

Backing.  14x20  inches .cjoi 

Paste  ,  .  ,        ,       .oot 

Shellac  .    .  ,    .       .010 

Boy*s  tiiiit  .......      .025 

Total $0,074 

Now,  assuming  that  the  lives  of  the 
two  kinds  of  prints  are  a.s  before  staled, 
as  the  end  of  fifteen  months  we  have  the 
linmonnted  prints  coslinj=^  to  cents,  and 
the  monuted  ones  7,4  cents,  and  the 
latter  Mill  in  use. 

In  Fig.  I  is  shown  in  outline  a  blue- 
print mounted  on  straw-board.  The 
method  of  mounting  is  as  follows  :  The 
backing,  which  is  of  comiuon  manila 
wrapping  paper  and  alxjut  2  inclies 
longer  than  the  stra%v-board,  is  dampened 
by  drawing  rapidly  through  the  water  in 
a  bl lie-print  bath,  It  is  then  laid  upon 
a  sheet  of  wel  glass  and  snioothe<l  out 
Willi  a  sponge.  The  paste,  which  is 
simply  a  mixture  of  flour  and  water,  is 
theL  applied  with  a  soft  brush.  The 
straw -board  is  now  laid  upon  the  back- 
ing; leaving  an  even  margin  all  around. 
The  Ixiard  with  the  backing  now  adher- 
ing to  it  is  turned  over  and  the  backing 
sraootlied  on  the  board  with  the  sponge. 
The  two  are  now  reversed  again,  and. 
wtlli  the  backing  upon  the  glass,  the  cor- 
ners are  cut  as  shown  in  Fig.  2,  More 
paste  is  now  applied  along  the  sides  and 
ends  of  the  face  of  tlie  straw  board,  and 
the  overlapping  sides  and  ends  of  the 
backing  are  brought  over  and  pasted 
down,  as  shown  in  Fig.  3. 

The  vnitinislied  mount  is  now  ready  for 
the  print,  which,  after  wetting  in  the 
same  manner  as  the  backing  and  giving 
a  coat  of  paste »  is  laid  on  the  straw-board 
and  thoroughly  rubbed  with  the  wet 
sponge  until  all  the  wrinkles  have  disap- 
peared . 

Wash,  and  wipe  off  all  the  paste,  and 
with  sheets  of  straw -board  to  absorlj  the 


moisture,  put  in  a  letter  press  or  other- 
wise hold  tightly  so  that  they  cannot 
warp,  and  leave  until  dry.  It  is  not 
well  to  press  too  tightly.  All  that  is 
necessary  is  enough  pressure  to  keep  the 
prints  straight  while  dr>^ing.  After  they 
have  become  thoroughly  dry,  give  them 
them  two  thin  coats  of  white  shellac. 

This  is  not  the  only  method  of  mount 
ing  blueprints,  but  it  if  a  ver>^  good  one, 
and  when  nicely  carried  out  makes  a  very 
neat  as  well  as  a  durable  job/'     J.  F,  M. 

Waterproof  Paint  for   Wood   or 
Stone. 

A  waterproof  paint  is  very  useful 
about  the  farm.  The  following  is 
recommended  as  being  cheap  and  effici- 
ent on  both  wood  and  stone  ; 

Melt  12  ounces  of  resin;  mix  with  it 
thoroughly  6  gallons  of  fish  oil  and  1 
pound  of  malted  sulpliur  ;  mix  some 
ochre  or  any  other  coloring  substance 
w'ith  a  little  linseed  oil,  enough  to  give 
it  the  right  color  and  thickness  ;  apply 
several  coats  of  the  hot  composition  with 
a  brush.  The  first  coat  should  be  very  thin, 

Messers.  Spon  &  Charaberlaiu,  123 
Liberty  St.,  New  York  City,  have  just 
ready  an  important  new  book  by  J.  H. 
Kiuealy,  M.  Am.  Soc.  M.  E..  on  the 
design  and  construction  of  Centrifugal 
Fans,  fully  illustrated  from  original 
drawings  with  many  formulas  and  tables. 
This  is  the  most  comprehensive  treatise 
on  this  important  subject  ever  published, 
and  will  prove  of  great  value  to  drafts- 
men and  all  engineers  interested  in  fan 
efficiencies.  During  the  many  years 
Messrs.  Spon  &  Chamberlain  have  been 
publishing  high  class  technical  books, 
their  dealings  have  been  uniformly  fair 
and  lil>eral,  and  our  readers  will  find  it 
both  pleasant  and  profitable  to  do  busi- 
ness with  tbeni. 


nOMe  ^TUBY. 


Mechanics. 

CHAPTER  V. 
Friction. 


ki 


RICTION  is  resistance  to 
motion  caused  by  a  pecu- 
liar condition  of  surfaces 
in  contact.  Frictional 
Resistance  is  the  force 
necesary  to  draw  a  body 
in  a  horizontal  direction,  and  it  is  desig- 
nated  by  F. 

The  CaeJ^licient  of  Friction  (fi)  or  the 
measure  of  friction  is  the  Frictional 
Resistance  dix-ided  by  the  normal  pres- 
sure between  the  surfaces  ;  in  the  case  of 
a  body  un  a  horizontal  surface  the  normal 
pressure  is  the  ^.me  as  the  weight.  In 
F^ 

W 

Resistance  aud  W  is  the   weight    of  the 

body. 

The  Coefficient  of  Friction  between 
two  surfaces  can  be  measured  as  shown 
in  Fig,   I   by   finding   the   weight   at    F 

W 


Fig,  I    fi  - 


if  F  is   the  Frictional 


n  r  n  f  7  f>^  i  *  i  >"'  *  ^ '  '^^" 


h 


'V 


which  will  just  keep  the  block  moving. 
An  easier  method  is  as  follows  :  Incline 
the  surface  as  shown  in  Fig.  2  until  the 
block  slides  easily  after  starting ;  then 
the  Coefficient  of  Friction  is  the  ratio  of 


the  height  H  to  the  length  L.       This  is] 
shown  as  follows  :   Draw  W  to  represent 
the  weight  of  the  block  to  scale  ;  resoh'e 
this  into  two  components,    N   normal    to 
the  surface,  and    F    parallel  ;  then   evi- 


dently F  is  the  Frictional  Resistance  and 
N  is  the  nontial  pressure,  and  ^  ^^ 

F  F       H 

but  from  similar  triangles   __  =  _, 


therefore  /*  = 


H 


The  angle  ^i  is  called  the  friction  angle, 
Evidently  a  =  tau"V. 

The  principle  laws  of  friction  are  : 

1 .  Friction  is  directly  proportional  to 
the  tiomial  pressure. 

2.  Friction  is  independent  of  the  area 

of  the  surface  in   contact,    provided   the  j 
normal  pressure  is  constant,  ■ 

3.  Friction  is  greatest  at  the  beginning 
of  motion. 

4.  Friction  is  greater  betw^een  surfaces 
of  the  same  material  than  between  sur- 
faces  of  different  materials . 
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5.  Friction  depends  upon  the  condi- 
tion of  the  surfaces  in  contact. 

We  will  now  take  up  some  special 
cases  of  friction.  Suppose  we  are  draw- 
ing a  body  up  an  inclined  plane  which 
makes  an  angle  (d)  with  the  horizontaL 
(  Fig.  3.)  Draw  W  to  represent  to  scale 
the  weight  of  the  body  ;  draw  cd  ±  to 
the  plane,  and  draw  ^<f  making  the  L_dc€ 


\ 


'?  ^. 


hlw 


equal  to  the  friction  l_  ;  then  draw  g  h 
parallel  to  the  direction  of  pull,  and  g  k 
represents  to  the  same  scale  as  W  the 
force  necessary  to  pull  the  body  up  the 
plane.  This  can  be  shown  by  drawing 
LK  parallel  to  the  plane,  and  is  left  as 
an  exercise  for  the  student.  The  least 
possible  pull  is  evidently  obtained  when 
^^  is  perpendicular  to  ce\  in  other 
words,  the  direction  of  pull  should  make 


an  angle  equal  to  the  friction  angle  with 
the  plane. 

If  ^^  is  o,  that  is,  if  the  plane  is  hori- 
zontal, it  is  evident  that  the  easiest  way 
of  drat^^ng  the  block  is  to  make   the 
of  puH  equal  to  the  friction  L. 

If  the  body  is  being  lowered  along  an 
inclined  plane,  the  L_a  will  be  set  off  to 


the  right  of  d  c,  because  friction  now  sub- 
tracts from  the  lowering  force. 

The  minimum  pull  for  such  a  case  is 
shown  in  Figs.  4  and  5,  In  Fig.  4  the 
friction  angle  a  is  less  than  the  angle  b 
of  the  plane,  and  a  force  g  h  must  be 
applied  to  prevent  the  body  sliding  down 
the  plane.  In  Fig.  $  a  is  greater  than  6, 
and  the  force  gh  must  be  applied  U\ 
draw  the  body  down. 


Rolling  Friction  is  caused  principally 
by  a  condition  of  surfaces  as  shown 
(magnified)  in  Fig.  6  or  Fig.  7.  They 
are  self-explanatory. 

EXAMPLES. 

An  automobile  will  just  roll  down  a 
30''  hilL  What  ^i\\  be  the  force  in  lbs. 
necessary  to  just  draw  it  up  a   45°  hill  ? 

A  20^  hill  ? 


£. 


What  will  be  the  force  necessary*  to 
just  allow  it  to  run  backward  in  both 
cases? 

What  will  be  the  force  necessary  to 
draw  it  along  a  horizontal  surface  ? 

In  all  five  cases  consider  the  weight  as 
1 ,000  lbs.,  and  the  force  as  being  applied 
parallel  to  the  running  surface. 
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In  all  rive  cases  of  the  atxive   example 


rind  the  least  force  necessary  to  move  the 
aiUomohile, 


1             •^•i-  7 

ANSWERS. 

1  — 1 1 15  lbs.     2— 885  lbs. 

3—298  lbs 

—200   lbs,      5—577    ll>s. 

6 — 966  lbs 

—  766    Ihs.     8—259  lbs. 

9—174    lbs 

0—  500  lbs. 

Views  of  a  Point. 

By  Prof,  A.  Edward  Rhodts. 


MANY  students  experience  consider- 
able trouble  in  understanding  the 
principle  involved  in  finding  the 
position  and  shape  of  a  given  part  of  an 
object  by  projecting  from  a  given  view 
of  the  object  to  the  \iew  it  is  desired  to 
find.  I  find  that  the  following  rule  is  a 
^ood  help  to  my  students. 

Problem. — To  find  views  of  a  point  on 
a  compass. 

Rule. — ^Surfaces  are  imagined  as  made 
up  of  an  infinite  number  of  lines  which 
may  be  either  straight  or  curved.  These 
;ire  called  Elements.  Every  point  on  a 
surface  is  in  some  one  element  of  that 
surface. 

iUiisiration. — Let  Fig.  i  represent  the 
top  and  front  views  of  a  cone.  P  is  a 
j>oint  on  the  surface  of  the  cone,  and  in 
any  desired  position  in  the  front  v^iew. 
Any  hne,  as  A — E,  passing  through  the 
Toint  P  is  an  element  on  which  P  must 
lie.  Having  the  two  views  of  the  element 
A — E.  the  position  of  P  in  the  top  \iew 
13  on  the  top  view  of  the  element  A — E, 
and  directlv  above  P  in  the  front  view. 


|lLU5TIIATMG. 


Caricature. 

From  th«  **Aemm  Course." 


» 


CARICATURIST  is  a  wit 
wlto  knows  how  to  express 
himself  through  the  me- 
dium of  pictures.  He  is 
an  exaggcrator,  a  dis- 
torter, and  a  deformer, 
but  there  is  a  uiethocl  and  a  purpose, 
good  and  bad^  in  his  manner  of  procedure. 
A  bad  drawing  is  not  a  caricature,  and  a 
caricature  is  not  a  bad  drawing,  though 
some  of  them  cannot  lje  called  good 
drawhigs,  depending  oftentimes  on  who 
makes  them, 

If  you  wish  to  make  a  caricature  of 
some  person,  ihe  first  thing  for  you  to  do 
is  to  faunliarize  yourself  with  the  normal 
outlines  and  p!i y^>iognoray  of  the  individ- 
ual in  question.  Be  sure  that  you  note 
well  all  of  the  leading  characteristjcs  of 
form,  face  and  expression.  Next  find 
out  what  you  can  about  his  personal 
habits,  general  business,  and  manner  of 
doing  things ;  his  religion  and  politics. 
Some  of  this  information  you  may  not 
use.  and  it  is  not  always  possible  to  gel 
it  ;  but  the  more  you  get,  the  better 
equipped  you  are  to  do  your  subject  jus- 
tice, or  injustice,  as  the  case  may  be. 

If  sketches  from  life  are  possible,  very 
good ;  if  not,  a  picture  will  have  to 
answer.  Get  two  or  three  different  poses 
if  you  can.  The  same  is  also  irue  of 
sketches. 

Having  everything   together,   start  in 
taking  an  invoice   of  stock   on  hand. 


Carefully  analyze  your  **  subject"  to 
determine  the  weakest  and  the  strongest 
points  in  the  general  make-up  of  tbi 
character.  The  ones  chosen  a?  points  vl 
attack  will  depend  on  the  kind  of  a  cari 
cature  you  are  going  to  make,  for  there 
are  tw^o  kinds  with  their  variations.  Ont 
is  merely  to  make  fun  and  friendly  com- 
ment ;  while  the  other  is  as  a  two-edgeci 
sword,  or  an  upper  cut  in  the  solar 
plexus. 

Suppose  the  subject  to  be  a  *'  pothouse: 
politician"  of  the  usual  type,  posing  as 
a  friend  of  the  poor  and  a  follower  of  tht 
faith,  while  in  reality  we  have  learned 
from  our  invoice  that  he  is  quite  the 
reverse  of  an 5^  of  these  things,  —  an 
oppressor  of  tlie  poor,  using  his  religion 
as  a  cloak  to  hide  his  meanness.  Sup- 
pose you  wish  to  go  after  him  and  tc> 
crucify  him  on  your  pen  point  and  hoici 
him  up  to  the  scrutiny  of  a  much  abuse<l 
public.  Rather  a  mean  thing  to  do,  but 
frequently  the  end  justifies  the  means 
and'  the  meanness  as  well. 

The  first  thing  to  decide  upon  is  some 
attitude  or  striking  position,  portraying 
the  subject  in  some  dastardly  act  that 
typifies  the  characteristics  which  it  is 
desired  to  be  brought  out.  Next  decide 
the  best  way  to  get  the  most  out  of  your 
material ;  that  is,  whether  to  make  him 
with  a  big  head  and  small  body,  or  vice 
versa,  or  natural  proportions  and  dis- 
torted ]i€rsi>ective,  etc.     These  are  a  fe\^ 


of  the  usual  ways  of  producing  caricature 
effects.  Now  roughly  block  in  the  gen- 
eral position  of  the  figure,  in  the  position 
that  w^e  choose  to  represent.  Perhaps 
we  have  decided  to  make  him  in  a  fawn- 
ing attitude,  **  crooking  the  pregnant 
hinges  of  the  knees  **  before  the  humble 
citizen  with  a  vote  ;  one  arm  extending 
the  *'  glad  hand ''  to  the  aforesaid  voter, 
with  perhaps  a  cigar  between  the  fingers, 
the  other  with  "itching  palm'*  open 
behind  the  back  to  receive  a  bag  of 
IxKKile,  etc,  etc. 

Having  roughly  blocked  in  the   figure 
iind    assured   yourself  that    the   general 
proportions  are  as  you  wish  them  to  be, 
next  get  the  expression  and  the  likeness^ 
thea  the  distortion  of  the  features  or  the 
caricature  effect.       Perhaps  we   want    a 
"  heavenly  fawn  * '    on   one  side,    and    a 
**  devilish  wink  "  on  the  other  ;  not   an 
easy  thing  to  draw%  either  of  them,    and 
the  combination  is  still  worse,    but  one 
must  be  ready  for  almost  anything  when 
it  comes  to  caricatures.     The  expression 
is  produced  by  following  certain   definite 
rules  (too  numerous  to   mention   in  this 
brief  article),  but  a  few  suggestions   are 
here  given.     If  portraying  joy  or  pleas- 
tire,  the  comers  of   the  mouth  are   ele- 
vated like  a  new  moon    that   will    **hold 
water  '* ;  the  reverse  produces  the  '  *down- 
in-the  mouth  '*  effect,  sorrow,  etc.   Anger 
is  produced  by  a   firm  mouth    and   knit 
eyebrows  closing  down   over  the   eyes. 
Fright    is   portrayed  by  up  and   down 
features  ;  not  only  the  hair  should  stand 
on  end,  but  also  the  eyes,    mouth,    nose 
and  ears,  and  the   face  itself  should   be 
elongated.  A  funny  expression  is   pro- 
^^        duced  largely  by  placing  the  eyeballs  in 
^B         ;ome  unusual  side  position.      Whatever 
^^         expression  you  seek  to  produce  you  must 

■  at 
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Possibly  it  may  be  a  good  drawing  but" 
a  bad  caricature,  because  it  does  not 
identify  the  subject  caricaturizcd ;  thai 
is,  the  likeness  has  lost  out.  In  making 
a  good  caricature  of  any  face  or  form, 
each  feature  must  be  carefully  analyzed. 
and  the  strongest  one  or  ones  magnified 
or  minimized.  That  is.  if  the  victim  has 
a  small  nose,  keeping  the  general  shape 
of  the  real  nose,  diminish  the  size  of  his 
**  smeller  '*,  until  it  looks  like  a  wart 
On  the  other  hand,  if  the  nose  is  large 
increase  its  natural  size  two  or  three 
times,  but  remember  that  a  large  nose 
indicates  a  strong  character  in  some  way, 
and  if  you  wish  to  represent  your  subject 
as  a  weak  character,  leave  the  nose  nor- 
mal and  tackle  something  else.  Or  if  you 
find  it  necessary  to  use  the  large  nose, 
then  weaken  the  chin,  and  you  will  still 
have  a  weak  character.  You  can  see  by 
the  above  that  you  might  make  a  good 
caricature,  as  far  as  the  drawing  was 
concerned,  and  still  fail  to  represent  the 
idea. 

It  is  sometimes  only  necessary  to  dis- 
tort a  single  feature  to  produce  an  excel- 
lent caricatured,  and  you  can  readily  see 
that  when  this  is  the  case  it  is  much 
easier  to  make  a  likeness. 


When  things  are  Hard. 


not  forget  the  other  points,  a  likeness 
and  a  distortion,  otherwise  you  will  not 
liav^e  a   caricature  but    a   bad    drawing. 


When  things  are  hard,  it  is  best  to  dart 
And  tackle  the  handiest  way, 

To  get  a  good  start,  with  a  resolute  heart 
And  genius  that's  cheerful  and  gay. 

And  should  you  get  beat,  do  not  retreat, 
But  tackle  and  tackle  until  you 
succeed.  C  C  Ritster. 


We  have  printed  a  complete  index  for 
Vol,  3,  1904.  Those  wishing  one,  can 
get  it  by  addressing  The  Draftsmaii. 
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►UN  if  you  like,  but  try  to  keep  your 
'  breath  ; 

Work  like  a  man,  but  don't  be  worked 
to  death. 

—Holmes, 


Many  good  offers  j^iven  with  a  year's 
subscription  to  The  Draftsman. 

[Talent  develops  itself   in    solitude  ; 
haracter  is  the  stream  of  life. 


A  GOOD  time  to  make  good  resolves  is 
the  beginning  of  the  year.  Resolve  to 
t  The  Draftsman  each  month  . 


The  perfect  man  has  not  been  discov' 
^ed  in  our  day  ;  we  are  all  too  modes 
to  reveal  him. 


There  are  many  new  things  adver- 
each  month.     Look   over   the  ad, 
es. 

Failure  is  only  endeav^or  temporarily 
oflF  the  trac^c.  How  foolish  it  would  be 
to  abandon  it  in  the  ditch. 

Keep  posted  on  the  "Wants**  and 
*•  For  Sale  **  columns  by  going  over  them 
every  month. 

Do  not  think  that  when  a  man  is  look- 
ing over  a  print  or  drawing  that  he  is 
killing  time.     He  may  be. 

B  ^ 

P  Some  of  the  characteristics  of  good 
printing  wliich  was  shown  in  The 
Draftsman  a  few  months  ago,  appear 
now.     We  hope  to  do  it  regnlarly. 


A  NEW  invention  for  insuring  dry  seat^ 
on  electric  cars  in  wet  weather  has  been 
displayed  in  Edmbnrgh.  It  is  practically 
a  wooden  cov^erinpf  for  the  seat,  can  be 
lifted  in  wet  weather,  the  ordinary  move 
ment  of  the  back  rest  of  the  seat  locking 
it  in  position.  It  would  be  quite  a  bless- 
ing in  this  country  when  open  cars  are 
used. 


A  SCHOOL  teacher  lioxed  the  ears  of 
a  pupil  a  few  days  ago.  The  boy  told 
his  motlier,  and  the  next  day  the  teacher 
receiv-ed  the  following  note:  "Nature 
has  provided  a  proper  place  for  the  pun- 
ishment  of  a  boy,  and  it  is  not  his  ear, 
I  will  thank  you  to  use  it  hereafter.** 

Many  of  us  travel  by  freight  in  this 
world  because  we  can't  express  ourselves. 

Every  time  some  women  get  a  little 
money  ahead  they  have  an  attack  of  ner- 
vous prosperity. 
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A  Record  oT  Valuation  ol  Draw- 
ings, 

MR.  C.  E.  WOODS,  in  his  article  on 
Factory  Production  Cost,  in  Si'sfem, 
suggests  the  card  index  system, 
with  cards  of  the  form  as  shown,  for 
keeping  the  complete  record  of  the  valua- 
tion of  drawings,  tracings  and  other  data. 
The  form  is  self-explanatory^  except 
perhaps  it  might  be  well  to  add  that  the 
hack  of  the  card  is  used  for  carr>nng  a  i 
inventory*  of  valuations  of  these  drawings 
frum  year  to  year. 


The  laboratory  contains  almost  e\^er>' 
type  of  switchboard  and  telephone  appar- 
atus, which  are  dissected  and  studied 
from  beginning  to  end.  The  students 
use  a  fully  equipped  exchange  having  an 
ultimate  capacity  of  i  ,000  lines. 


in  the  Future* 

IN  the  future  The  Draftsman  will  be 
changed  only  as  fur  as  width  of  column 
isconcerned,  the  length  remaining  about 
the  same.     The   type  will  be  the  sanic. 


DRAWING  A  TRAOINQ  OARD 
HAVrUvQ  NO^  .  ,  „  ,  , ^  _ 
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Telephone    Course   at    Purdue 
University. 

THlv    third    years*    course   at    Purdue 
University,    Lafayette,  Ind.,  which 
has  just  conimenced,  shows   a  large 
increase  in   enrollment  over  that  of  last 
year. 

This  department  is  considered  as  one 
of  the  valuable  adjuncts  to  the  study  of 
electrical  eugineering,  and  is  consequently 
carried  out  in  a  most  thorough  manner. 


but  greater  care  will  be  exercised  in 
proofreading    and   the    arrangement 
mathematical  w^ork.     Illustrations  arc 
be  as  large  as  needed  and  as  clear  as  ] 
sible.     It  has   been   suggested    that 
name  be  changed,  but  it  has  beendedd 
to  work  up  the  quality  of  the  matter,  \ 
if  it  does  not   appeal  to  the  draft 
then  we  will  sell  out. 

Separate  wrappers  are  to  be  used  so 
to  avoid  soiled  magazines. 
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An  Ellipsograph, 

TTHE  illustratioii  ^ivea  a  clear  idea  of 
'      the  invetition  of  Mr.  Edwin  S.  John- 
son, Lincohi,  Neb.,  which  is  to  aid 
in  drawing  ellipses  and  circles  of  various 
^iates. 

In  Fig.  I,  which  is  a  perspective  viev 
of  the  object,  to  represenls  the  Ixxly, 
having  pointed  feet  at  each  end  to  avoid 
slippa>^e.  The  body  has  a  long  central 
54I01  in  which  are  two  slides.  13  and  14, 
arranged  to  be  damped  in  any  position 
by  screws  15  and  17.  Upon  each  shde  is 
n  projeelion,  18  and  19,  to  which  a  cord, 
string  or  wire  is  fastened,  and  2 1  is  the 


around. 


Keep 


pencil,  which   is   moved 
the  cord  tight  at  all  times. 

It  will  be  seen  that  an  instrument  con- 
structed as  shown  will  when  the  slides 
are  placed  at  certain  points  aid  in  i^uiding 
the  pencil  point  in  the  pith  of  an  ellipses 
the  cuds  of  the  cord  being  the  foci  of  the 
ellipse. 

By  placing  the  slides  together  a  circle 
may  be  drawn,  and  the  flexible  connec- 
tion 10  is  designed  to  be  adjusted  in 
length  at  the  projection  19  through  the 
instrLimetitality  of  the  spring.  22,  and 
the  bar,  23, 

Mr.  Johnson's  patent  is  No.  768,997, 


^    ^ 


Instruments  for  Drawing  Cuhres 


npHE   object  of   this  invention  by  Mr. 
*       Ernest   J.    Loring.    of    SomerviUct 
Mass..  is  to  provide  an  instrument 
adapted  for  a  drafting  iTistrument  to  gen- 
erate or  test  tangential  cun^es,  or  adapted 
for  use  as  a  testing  or  working  templet 
for    any    constructional    or    mechanical 
work  requiring  the  generation  or  trans- 
Icnence  of  relatively  flat  curves, 
1        To  this  end  it  embodies  a  riding  edge 
j*af  adjustable  curvature,    so  regulated  in 
dimensions  and  material  between  its  fixed 
{Kunt  and  free  end  as  to  invarialjly  assume 
the  same  curvature  for  any  given  position 
of  either  extremity. 

The  rate  of  curvature  of  the  particular 
curve  for  which   the  instrument  may  be 


arranged  can  be  expressed  as  a   con t inn 
ous  or  progressive  function  of  ths  length 
of  the  arc,  and  the  instrument  will  gener- 
ate such  a  curve  with  the  closest  accuracy* 

It  may  be  used  to  transfer  any  curve 
from  work  to  a  drawing  if  the  curve  is  of 
the  same  characterisLic  of  curvature  as 
that  for  which  the  particular  instrument 
u  fitted 

The  Fig.  i  is  a  plan  view  of  a  drafting 
board  and  T  square  with  the  instrument 
in  place.  Fig,  2  represents  a  perspective 
view  of  the  instrument  showing  top  plate 
separated  from  the  rest  of  the  instrumcnt| 
while  Fig,  3  is  an  enlarged  plan  view  of 
one  end,  B'igs.  4  and  5  represent  detailed 
perspective  views  illustrating  two  modi- 


shif  iii  tbe  extremities  of  tbe  ruling  edg^ 
<  1 5 )  one  way  or  tlie  other.  The  edges 
may  be  graduated  so  that  different  pre- 
cletenniued  adjustments  may  be  effected 
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Wis.,  has  patented  an  jii<§tryinent ,  here 
illustrated  of  which  Fig.  i  isia  front  view, 
Fig.  2  a  side  sectional  elevation,  and  Figs. 
5,  4  and  5  other  views. 

The  device  consists  of  a  housing  for 
the  mechanism  and  a  shaft,  at  the  end  of 
which  is  an  eraj-zer,  there  being  a  coil 
spring  like  in  a  clock  attached  to  a  train 
of  gears  which  give*  motion  to  the  shaft. 

By  means  of  a  friction  block  (25)  and 
a  flat  spring  (26)  secured  to  the  interior 
of  the  casing  of  the  shaft,  and  key  or 
button  (28),  the  speed  of  the  shaft  is 
controlled.  Key  (33)  projects  from  the 
top  of  the  head  to  aid  in  winding  up  the 
spring,  which  should  be  strong  enough 
for  several  rubs  before  it  need  be  wound 
again, 

BOOK  NOTES. 

— and— 

Engineering  Reviews* 

ARCHITECTS*  AND  ENGINEERS*  HAND- 
BCX>K  of  Reinforced  Concrete 
Constructions,  A  series  of  fine 
articles  on  this  subject  now  appear- 
ing in  Cement  and  EngviecriHg  Nim*s, 
Chicago,  The  author,  Mr.  L.  J.  Mensch, 
has  the  articles  profusely  illustrated  with 
photographs  and  drawings. 


Text-book  of  General  Physics,  by 
Joseph  S.  Ames,  Ph,  D,,  760-5x8  pages 
bound  in  doth.  The  American  Book  Co., 
publishers,  Cincinnati,  O, 

This  textbook  is  divided  into  I  he  fol- 
lowing sections  :  Mechanics  and  Proper- 
ties of  Matter,  Heat,  Vibrations  and 
Waves,  Sound,  Light,  Magnetism  and 
Electricity,  but  preceding  all  this  is  a 
very  lengthy  introduction  on  Physical 
Phenomena, 

In  mechanics  special  emphasis  is  placed 
upon  the  fundamental  ideas  of  time,  space 
and  force. 

Correct  definitions  of  tempt^nilurf  and 


heat  quantities  are  gi\^en  under  Heat,and 
the  energ>^  relations  are  discussed  in  full. 

Various  types  of  vibrations  and  wave^l 
are  next   described  and   analyzed,    and^^ 
under  the  subject  of  Sound  much  original 
matter  is  given. 

Under  the  head  of  Light,  a  prominent 
feature  of  its  treatment  is  the  stress  placed 
ujxjn  the  idea  of  resolving  pjower. 

The  subjects  of  Magnetism  and   Elee, 
tricity  are  described  so  that  no  statement 
arc  made  that  are  contrarj^  to  tlie  accepted 
or  probable  theories  as  to  the  nature  oi^ 
electrical  charges,  H 

The  author  claims  that  no  experiment 
or  observation  which  has  an  important 
bearing  on  our  knowledge  or  theories  of 
physics,  that  is  not  mentioned  and  ex- 
plained. Reference  books  are  mentioned 
at  various  places  in  the  text  to  enable  the 
student  to  look  up  the  matter  in  hand 
more  thoroughly,  ^_ 

Pipe,  Fittings  and  VaWes.     ' 

'INHERE   has  been  a  good  sale  of  ot 
*      book  on  Dimensions  of    Pipe,    Fi 
tings  and  Valves.     Some  draftsmi 
on  being  approached  simply  glanced 
it  and  said/*  Oh,  I  have  all  that  stuff  in 
catalogs/' 

Now,  we  have  been  through  nearly 
every  catalog  printed,  but  there  is  not 
much  in  them  except  the  illustrations 
and  prices,  for  manufacturers  do  not  give 
away  full  dimensions  of  their  articles 
Then,  too »  a  draftsman  should  be  prepan 
for  an  emergency.  He  may  be  on  stru' 
tural  work  now,  but  no  telling  what  he 
will  l>e  w^orking  on  to-morrow\  As  one 
draftsman  said,  **  I  am  not  on  pipe  work 
now,  but  I  don't  know  what  will  be  the 
next  job,  and  I  have  been  looking  for  jusl 
such  matter/'  We  are  not  discouraged 
because  a  few  don't  want  it ;  there  is  a 
large  number  that  do.  ami  they  keep  tis 
busy  tilling  orders. 


right-handed  means.  Webster's  diclion- 
Bry  gives  the  following  :  *  Having  the 
^tne  direction  or  course  as  ihe  move- 
ment of  the  hands  of  a  watch  seen  in 
Jront."     While  this  gives  as  a  method 
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of  a  watch  or  clock  then  ruu  left  hand 
as  driven  hehind. 

While  this  method  of  determining 
right  or  left  hand  revolution  is  from 
hehind  the  object,  there  arises  anatber 
trouble  in  naming  parts  of  machines,  etc, 
and  the  tendenc>'  seeins  to  he  to  name 
from  the  front  looking  at  the  machine. 
Of  a  planer  or  other  large  machine,  the 
right  hand  housing  is  not  the  machine*s 
right  hand  side,  but  the  housing  coming 
to  the  operator's  right  hand  when  look- 
ing at  its  face  or  its  left  hand  side. 

To  determine  a  method  for  correctly 
desigiiating  housings  for  a  double  end 
machine  with  a  pair  of  them  at  each  end 
is  somewhat  of  a  problem. 

That  we  should  detennine  the  hand  in 
the  case  of  revolution  from  behind  the 
object  driven  is  shown  in  Fig.    i .      Here 


are  two  spindles,  each  driven  by  a  worm 
and  wheel,  the  worms  running  in  the 
same  direction  ;  each  spindle  carries  a 
facing  cutter.  The  cutting  edge  of  one 
is  left  hand  and  the  other  right  hand, 
yet  the>^  both  revolve  in  the  same  direc- 
tion, as  can  be  shown  by  referring  to 
arrows  on  the  spindles. 

This  question  is  often  brought   he 
to  the  draftsman  by  the  patternmaker  i 
machinist,  who,  using  the  wrong  proje 
tion   perhaps,  makes    a  lever  or   othc 
irregular  piece  the  wrong  hand    after 
has  been  ver>'  dearly  laid  out. 

There  is  one  way  of  preventing  the 
mistakes    in    reading     rather    irregnla 
pieces,  and  that  is  to  letter  the  corres- 
ponding edges,  and  make  three  projec- 
tions. 


The  Design  of  a  Stuffing-Box. 


STUFFING  Box  is  a  part 
of  a  machine  to  prevent 

leakage,  and  is  used  in  a 
large  number  of  places  in 
both  light  and  heav>^  ser- 
vice. The  stnffiiug  bcx 
should  be  used  only  for  making  a  tight 
joint,  but  it  sometimes  is  so  placed  that 
It  acts  as  a  bearing  al^^o.  The  diameter 
and  length  will  depend  on  the  pressure 
of  the  steam  or  liquid  and  on  the  wear 
to  which  it  is  subjected. 

In  the  case  of  a  horizontal  engine,  the 
piston  rod  works  through  a  stuffing-box, 
and  is  supported  by  it  to  a  certain  extent, 
and  the  wear  that  has  shown  on  soft 
.packings  has  caused  the  invention  of 
substances  that  are  more  metallic  in 
nature. 

These  metalHc  packiugs  are  considered 
expensive  at  first,  but  the  service  that 
they  render  delude  us  of  that  fallacy 
liecause  they  stay  tight  longer,  and   are 


to  a  certain  dej^rree  self-lubricating. 

Tlie  amount  of  packing  has  been 
determined  partly  by  experiment  and 
partly  by  trial,  and  is  now  assumed  to  be 
certain  thickness  for  certain  diameter  of 
rods. 

These  proportions  have  been  tabulated 
b>^  designers,  and  appear  in  nearly  every 
book  on  machine  design. 

Two  things  must  be  borne  in  mind  in 
the  design  of  a  stuffing  box  to  allow 
ficient  packing   and   to    make   the 
simple.     The  most  simple  design  is  tl 
one  shown  in  Fig.  i,  where  the  slidiE 
part  called  the  jr/and  is   forced    again 
the  packing  by  a  pair  of  nuts  working  < 
bolts  or  studs,   the  latter   being  secure 
into  the  body  of   the   box,    and  in  tij 
former  case  the   boltheads  being  fittc 
into  recesses. 

In  Fig.  2  we  ha\^  a   gland   and  bo^j 
with  composition  lining,   iised  in  son 
cases  to  prevent  excessive  wear  and 
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lion,  bill  not  necessa^  in  small  engines 
and  pnmps  where  the  work  is  light. 
Since  the  composition  \%ill  expand  more 
than  the  iron  of  the  tjox  and  gland  these 
Ittiers  seldom  get  loose,  so  that  pinning 
will  not  be  necessary. 
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Sry^TMfQ  Bon  foH    ^   f^OB 
Fig.    L 

In  Fig.  2  the  box  is  cast  solid  with  the 
head  of  the  cylinder,  and  is  the  most 
economical »  but  sonietiines  causes  trouble 
in  the  finishing.  When  cylinder,  one 
head  and  stuffiing-box  constitute  one 
piece,  the  opening  through  the  latter  is 
generally  so  small  that  the  boring  bar 
will  have  to  be  of  a  special  size,  and  that 
fact  has  led  to  the  design  shown  in  Fig.  3. 

Here  the  opening  for  the  boring  bar  is 
ample  and  finishing,  the  cylinder  is  more 
rapid  due  to  the  fact  that  the  bar  is  stiffer 
and  able  to  do  more  work. 

In  Fig.  3,  the  outer  surface  of  the 
cylinder  head  will  need  to  be  faced  to 
give  a  proper  bearing  for  the  box,  and  as 


in  Fig.  I,  the  hold-down  bolts  may  be 
the  same  as  the  studs  for  forcing  the 
gland. 

Two  studs  in  the  gland  will  answer 
for  small  sixes,  and  is  the  most  common 
practice,  while  three  are  used  ou  larger 
sizes.  The  hold-down  bolts  of  Fig.  3 
should  be  designed  to  stand  a  pressure  on 
the  area  around  the  rod.  These  hold^ 
dou^i  bolts  could  be  cap  screws  instead  of 
studs  as  shown,  and  are  usually  not  less 
than  .14  "  in  diameter. 

The  area  of  the  threaded  portion  at  the 
root  of  the  thread  multiplied  by  the  safe 
tensile  strength  of  the  metal,  multiplied 
by  the  number  of  bolts,  will  l>e  equal  to 


^f 


Fig.    2. 

the  pressure  per  square  inch  in  the  cylin* 

der  multiplied  by  the  area  around  the  rod. 

Let  this  be  A  and  pressure  of  steam  p. 
and  the  area  of  the  bolt  or  screw  at  the 
root  of  the  thread  be  a  and  the  safe]ten- 
silt!  stress  as  5,00a  lbs. 

Then  A  X  >^  =  a  X  5,000  X  number  of 
bolts. 

a—d-^^lh^^  where ^—dia.  of  bolt  at  root. 

Therefore  Ky.p-d^ X -7^54 X 5000X  w. 

Or  rf.  = AX^ 

•7^54X5»«=>oX'* 

Here /is  the  highest  boiler  pressure 
that  will  ever  come  on   the  area  around 
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tbe  rod,  perhaps  200  Il>s.  will  be   a   safe 
figure. 

I'jther  the  minilx^r  n  or  (/  may  bt- 
assunieti  and  the  oilier  one  found  by  the 
above. 

Except  in  extreiiiely  large  engines  (i 
would  not  need  be  more  than  K'.  gen- 
erally ^6\  and  thus  put  them  closer 
together- 
It  may  be  well  to  reinforce  the  head  of 
the  cylinder  or  face  of  the  engine  l^ed, 
and  drive  the  stuffing-box  in  tight,  a*i 
shown  in  Fig.  4, 


•< 


Pig.  5. 

The  projection  F  need  not  be  more 
than  y^  " ,  and  the  amount  E  only  enough 
to  guide  the  box  straight,  say  one  to  two 
inchejs.  This  style  is  cheap  and  effective, 
and  used  by  a  large  number  of  engine 
builders 

The  body  D  is  sometimes  threaded, 
and  a  large  cap  with  internal  threads 
arranged  to  screw  over  the  gland »  which 
is  tumetl  circular  the  size  of  the  body 
ishowni  5*  in  Fig.  t). 


This  cap  will  give  a  much  more  ev< 
pressure  on  the  packing  than  with  ti 
studs,  but  is  often  hairl  to  turn. 

The  threads  on  the  Ijody  and  in  tt 
cap  are  usually  made  the  same  per  inc 
as  would  be  required  on  a  bolt  of  tfc 
diameter  of  the  piston  rtxl.  The  cap  ha 
notches  or  lioles  in  its  outer  surface  intci 
which  the  tip  of  a  spanner  wTench  is 
inserted  to  aid  in  tuniing.  Tliese  nntches 
should  not  be  less  than  ^  *  wndc 

In  this  design  the  gland  is  often  ma 
of  brass,  while  the  box  and  cap  are 
cast  iron. 


^C 


A 


Fig.  4. 


The  space  for  packing  in  all  cases 
should  be  in  ^\  of  an  inch  ;  that  is,  pack 
ing  is  made  in  Ji,  ^\,  J^,  ,*,.  ^,  /,,  etc., 
sizes,  and  can  be  obtained  for  light  and 
heavy  pressures  of  gases  and  liquids,  the 
composition  varying  for  the  different 
uses, 

Sjx^ial  packing  are  being  sold,  but  the 
merits  of  these  should  be  known  by  trial 
rather  than  by  the  word  of  the  salesman. 

A  lot  of  ilustratious  w^ere  given  in  the 
December  issue  of  this  maga/Jne,  and 
few  more  are  here  produced  showing 
various  forms  of  packings  for  heavy  p 
sure.  These  are  suggestions  by  Mr,  John 
S,  Myers,  Philadelphia,  Pa, 
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Make  *em  Longer. 

THE  square  shank  twist  drill  is  one 
of  the  most  useful  tools  made,  but 
the  larger  sizes  have  a  fault  that  the 
makers  could  easily  correct.  The  drills 
under  consideration  are  those  made  to  be 
used  in  the  carpenter's  brace.  I  find 
that  the  sizes  from  jj  down  to  ,\/  work 
splendidly,  but  the  «/,  }^i\  i\  etc.,  can 
be  used  in  very  few  carpenters'  braces. 

The  bits  or  drills  as  we  find  them  on 
the  market  are  made  as  in  Fig.  i.  The 
square  part  a,  and  the  smaller  part  d,  are 
both  shorter  than  they  should  be.  Tae 
chuck  will  come  against  the  body  of  the 
drill  e  before  the  square  part  bottoms  in 
the  socket  at  bottom  of  most  brass  chucks 
and  further  if  one  should  happen  to  have 
a  chuck  that  will  spread  enough  to  receive 
the  body  of  the  drill  the  jaws  are  then  so 
wide  apart  that  they  will  drive  the  drill 
by  the  square  part.     Now  if  the  shank 


was  made  longer  even  at  the  expense  of 
the  body  of  the  drill,  as  in  Fig.  2,  any 
carpenter's  bit  brace  will  drive  it  per- 
fectly.    If  the  designers  and  makers  of 


^£ 


rif.2. 


tools  would  note  these  facts  and  correct 
the  fault,  their  drills  would  be  greatly 
improved,  and  I  am  sure  the  change 
would  be  greatly  appreciated  by  workmen 
generally.  R.  W.  J.  Stewart. 


Details  of  Stack  Ladder. 


OME  sketches  have  been 
received  from  Mr.  Rex  C. 
Wilson  on  the  sizes  neces- 
sary and  the  arrangement 
of  the  ladder  on  a  smoke- 
stack. 

In  Fig.  3  is  shown  the  general  arrange- 
ment and  sizes  of  parts,  also  the  manner 
of  fastening  to  the  stack. 

The  upper  and  lower  ends  of  the  lad- 
der are  made  as  shown  in  Fig.  i ,  though 
the  bottom  may  be  run  straight  down 
and  fastened  to  the  foundation. 

As  wiU  be  noticed  the  rungs  are  yi ' 
diameter,  and  may  be  turned  or  ground 
down  with  an  emery  wheel,  leaving 
enough  in  taagth  to  rivet  over  outside 


kr-J 
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Lac^cfer  made  //?  io-o''Jengths  or  as 
near  that  as  poss/bte 

Supports,  ^me  distance 
apart  as  ter?gtti  of  section. 


L 
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n  of  the  ladder. 
The  sides  are  j  'xij'  flat  iron,  and  the 
Tungs,  Kig.  2,  are  \'  turned  down  to  |', 
The  supports  and  joiut  iron  to  be  same 
mize  as  the  side  pieces. 
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minum  as  an  Abrasive. 


Tcp  of  ladder 
Botfom  end   cf  ladder  cone c fed  to 
I   stacH  ^ame  as  Up  end* 


7/e 


K 


I 
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Fig.   4. 
The  rivets  to  fasten  to  the  stack  should 
be  at  least  %\  and  it  might  be  well  to  put 
a  strip  inside  the  stack  to  strengthen  the 
material  where  the  supports  are  located. 


Aluminum,  despite  its  metallic  char- 
acter, can  be  used  as  an  abrasive  for 
sharpening  knives.  It  has  the  structure 
of  a  delicately  grained  stone,  and  under 
friction  gives  an  extremely  fine  mass 
which  adheres  powerfully  to  steeL  Con- 
sequently, blades  sharpened  onalunu'num 
raf>idly  take  a  thin,  sharp  edge  which 
caiuiot  be  produced  by  the  best  stones. 
If  knives  are  passed  with  utmost  care 
ovQT  a  razor  stone,  the  edge,  when  mag- 
nified i,ooo  times,  shows  irregularity 
and  roughness,  wdiile,  according  to  the 
Zeitschrift  fuer  Elektrotecknik,  edges 
produced  on  ahnuinum,  when  submitted 
to  the  same  examination,  appear  per- 
fectly straight  and  smooth.  We  under- 
stand that  aluminum  wheels  or  hones  are 
being  introduced  in  Europe  by  M.  Ber- 
nard. 

Heavy  haulage  work,  such  as  that  of 
stores,  munitions  and  even  heavy^  guns, 
is  already  done  by  motor  in  the  Austrian 
army.  Now  the  Austrians  are  going  to 
have  armored  motor  cars,  each  carrying 
a  quick-firing  gun. 


The  Argentine  Republic  will  spend  in 
the  next  five  years  $40,000^000  00  new 
railways  and  branch  lines.  Up  to  the 
present  most  of  the  rolling  stock  in  use 
on  the  Argentine  railroads  has  been  im- 
ported from  England,  Germany  and  Bel* 
gium. 


Structural. 


Shop  Painting 


i  ^     PECIFICATIONS  for 

\  .  ^  painting  structural  steel 
VW  ^Jf  work  iu  the  shop  rarely 
oinlain  defiuite  directions 
for  putting  the  paint  on. 
This  part  is  generally  cov- 
ered by  the  phrase  "to  the  satisfaction 
of  the  engineer/*  or  "as  the  engineer 
may  direct  '*  ;  clauses  which  are  apt  to 
be  much  overworked  in  nearly  every 
kind  of  specifications.  In  any  evsnt 
their  effect  is  to  shift  Ihe  responsibility  to 
the  shop  inspector,  who  must  too  often 
take  his  cue  from  the  general  practice  of 
the  shop  rather  than  from  the  best  engi- 
neering experience. 

The  work  of  painting  is  geoerally  done 
in  a  slovenly  manner  at  l>est,  especially 
if  the  surface  paint- 
ed is  to  be  covered 
up  after  assembling 
as  the  interior  of 
built-up  columns, 
bridge  chords,  etc. 
The  '"paint gang*' 
is  usually  made  up 
^^  ^"^  of  the  most   inex- 

>5#/f**,  /4«y«  y  ^;^^   p  e  r  i  e  n  c  e  d     and 
FKi  I.  cheapest    class     of 

labor,  and  they  are  taught  that  the  best 
workman  is  the  one  who  covers  the  most 
iron  in  a  given  time.  The  result  is  that 
aji  little  time  as  possible  is  spent  on  clean- 
ing, and  often  the  paint  is  daubed  on 
over  scale,  rust  and  dirt,  which  com- 
pletely destroys  its  value  as  a  protective 
covering. 


Some  two  or  three  years  ago  the  writer 
had  the  opportunity  to  observe  an  ag:gr a- 
vated  case  of  this  kind  of  carelessness  m] 
a  structural  shop.  A  plate  girder  had 
been  sent  out  of  the  shop  one  afternoon 
just  before  quitting  time,  ready  for  the 
paint  gang  to  begin  work  on  it  in  the 
morning.  The  painting  was  done  in 
the  shipping  yard,  and  the  girder  was  set 
upright  on  skids.  These  w^ere  not  quite 
level,  and  during  the  night  a  thin  film  of 
ice  formed  in  the  root  of  the  flange  angle, 
as  shown  in  the  figure.  About  noon  the 
next  day  the  inspector  disco\^red  that 
the  painter  had  made  no  effort  to  clean 
this  off  ;  and  for  a  length  of  several  feet 
on  the  inside  of  the  flange  the  paint  had 
been  spread  neatly  over  the  smooth  ice. 
This  had  begun  to  melt  in  the  sun,  with 
a  result  l>etter  imagined   than  described. 

Special  shapes  of  girders  and  columns 
must  be  watched  with  great  care  to  in- 
sure proper  painting.  The  girder  shown 
in  Fig.  2  was  built  up  with  two  webs, 
one  straight,  and  the  other  cur\ed  to  a 
special  shape  for  some  unusual  construe 
tion.  The  webs  were  riveted  together  as 
shown,  and  that  clause  in  the  specifica- 
tions  requiring  '  *  all  surfaces  in  contact 
to  be  thoroughly  painted  before  assemb- 
ling/' had  been  complied  with  by  paint- 
ing  both  webs  to  about  the  point  **  X.*' 
After  assembling,  however,  it  was  found 
impossible  to  use  a  paint  brush  wnth  any 
effect  further  in  than  the  point  "Y/' 
leaving  a  length  of  a  foot  or  more  for  the 
whole  length  of  the  girder  to  be  daubed 
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over  by  the  tedious  process  of  using  a 
rag  on  the  end  of  a  stick.  A  little  foic- 
thoaght  would 
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have  saved  time 
and  insured 
much  better 
work- 

Much  time 
and  thought  Ls 
spent  on  the 
compositionand 
analysis  of 
paints  and  their 
adaptability  to  one  use  or  another.  If  a 
proportionate  amount  of  time  were  spent 
in  determining  the  most  efficient  meth- 
ods of  applying  it,  the  output  of  many 
shops  would  be  materially  increased  in 
value. 

Kegs  Made  of  Steel. 

A  PROCESS  of  making  kegs  out  of 
old  steel  rails  has  been  invented  by 
Joseph  C.  Heslop.  of  Joliet»  HL.  who  be- 
lieves his  invention  is  to  make  him 
wealthy. 

In  his  valise  Mr.  Heslop  carries  a  small 
model  keg  made  of  polished  steel,  which 
he  sa>^  will  within  a  few  years  supersede 
the  old  wooden  kegs.  The  steel  is  i- 16' 
thick,  but  he  claims  it  will  stand  three 
times  as  much  pressiu'e  as  a  wooden  keg, 
and  can  be  made  for  one-third  the  price. 

The  keg  is  made  in  two  pieces,  the 
joint  being  hidden  by  a  steel  band.  The 
bunghole  is  hermetically  sealed  by  a  pat- 
ent contrivance,  and  is  graduated  to  fit 
any  spigot.  Any  steel  can  be  used,  but 
Mr.  Heslop  is  now  using  old  steel  rails. 
Inside  the  keg  is  covered  with  a  pitch 
preparation  to  prevent  a  metallic  taste, — 
TAt  Tahnical  World, 

Details  of  a  Fire  Escape. 

IN  regard  to   the  ordinary  fire   escape 
seen  on  so  many  l)uildings,  it  might  be 
said  that  they  are  nearly  all  the  same 
as  to  with  and  material  changing  only  to 
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accommodate  the  difference  in  height 
floors. 

The  full-page  illustration  sho^-s  side 
view  of  platform  and  a  few  steps,  also  the 
detail  of  the  bracket  used  for  parts  that 
are  close  to  building. 

Fig.  2  is  a  detail  of  a  long  bracket 
where  two  stairs  pass  or  where   a   plat- 
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Fig  2. 

form  is  wider.  These  details  are  from  a 
stair  actually  in  use*  and  which  would 
carr>^  all  the  people  that  could  get  on  it 
in  a  rush  to  escape. 

The  ladder  should  be  curved  over  onto 
the  roof,  but  not  too  far  off  so  that  people 
on  the  roof  would  not  be  able  to  step 
across. 
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stresses  Applied  on    Iron  and  SteeL 

Abstract  of  Paper  on  the  Relations    Between 

the  Effects  of  Stresses  Slowly  and 

Suddenly  Applied. 

By  PIERflE   BREUIU 


HE  author  is  indebted  to 
the  generosity  of  many  of 
the  leaders  of  the  iron  in- 
dustry in  France  for  assist- 
ance in  carrying  out  his 
very  oumerous  tests.  He 
has  nevertheless  t>een  ahle  lo  reah'ze  only 
one  portion  of  his  prograni,  and  all  tests 
were  made  at  the  Laboratory  of  the  Con- 
servatoire National  des  Arts  de  Metiers. 
The  slowly  apphed,  as  well  as  the  sud- 
denly  applied  stresses,  whose  effect  was 
to  be  compared,  took  the  form  of  tensile 
and  bending  stresses  which  were  exerted 
upon  ordinary  bars,  and  upon  bars  which 
had  been  specially  prepared  by  notching. 
It  was  on  account  of  the  widely  extended 
practice  in  France  of  making  tests  on 
nicked  bars  that  the  author  decided  to 
try  and  trace  the  connection  between  the 
deformations  occurring  in  these  latter 
and  those  which  occur  in  ordinary  plain 
bars,  anJ  to  endeavor  to  establish  the 
law  which  governs  them. 

It  seemed  to  the  author  that  all  inves^ 
ligations  hitherto  made  with  this  object 
have  failed  to  take  sufficient  account  of 
the  difficulty  in  which  the  users  find 
themselves  placed,  owing  to  the  fact  that 
these  new  methods  of  testing  have 
aroused  some  feeling  of  distrust  of  the 
old  methods.  He  has  therefore  attempted 
to  establish  the  transition  stage  between 
the  two  systems^  having  been  instigated 
by  the  anomalies  with  which  he  has  fre- 
quently been  confronted  in  carrying  out 
tests  on  nicked  bars, 

The  material  employed   was  supplied 


in  the  form  of  square  bars,  the  sides  of 
which  measured  i^  milimeters.  These 
consisted  ( t )  of  acid  open-hearth  steel 
specimens  containing  0.7,  0.45,  0.38, 
0.125,  0.12  and  0.10  per  cent  of  carbon 
respectively;  (2)  of  three  qualities  of 
steel  manufactured  in  the  electric  fur-j 
nace.  containing  0.310,  0,515  and  0.6c 
per  cent  of  carbon  respectively  ;  and  (3) 
of  wrought  iron  of  various  qualities. 
These  materials  were  also  subjected  to 
thermal  treatment,  which  modified  their 
mechanical  properties,  the  three  first 
steels  l>eing  annealed,  the  three  next 
quenched  and  not  tempered,  while  the 
remainder,  including  the  wrought  iron, 
were  not  subjected  to  any  previous  treat- 
ment. The  micro-structure  of  the  steels 
is  shown  in  plates  accompanying  the 
paper. 

The  macliines  for  the  slow  tensile  and 
Ijending  tests  differed  in  no  respect  from 
those  usually  employed.  They  were 
each  provided  with  au  indicator  which 
enabled  diagrams  to  be  traced,  co-ordinat* 
ing  the  stresses  with  the  deformations  in 
the  case  of  all  the  bars. 

The  author  explains  that  the  object  of 
the  idea  of  notching  the  bars,  which  was 
in  order  to  limit  their  deformation  and 
show  the  toughness  of  the  metal  by  frac- 
turiug  it  across  the  grain  without  deform- 
ing it  if  possible,  has  never  been  per- 
fectly realized.  The  various  kinds  of 
notching  proposed  hitherto  may  withotit 
even  testing  be  considered  open  to  criti- 
cism, for  it  is  immediately  apparent  that 
the  metal  may    undergo  deformation  in 
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spite  of  every  precaution.  The  notches 
experimentally  tried  by  the  author  were 
made  with  the  saw,  with  a  milling 
machine,  with  a  drill,  and  with  a  lathe, 
and  the  difficulties  attending  the  cutting 
of  them  are  pointed  out. 

S/(ru'  Ttmik  Tests,  —  For  these  the 
notches  were  made  with  the  saw  a»d 
with  a  milling  tool  on  either  side  of  the 
tensile  test  specimens,  aixi  the  depth 
varied  by  one  milh meter  from  oiht  bar  to 
the  next,  the  total  range  being  from  17 
miUiraelers  dow^n  to  5.  The  notches 
made  wdth  the  lathe  were  left  wnth  sharp 
furrows  at  the  bottom,  when  the  depth 
was  from  17  to  14  niillimetcrs.  The 
diameters  of  the  holes  made  with  the 
drill  was  increased  a  millimeter  at  a  time 
from  2  to  12  niilh meters. 

The  diagrams  of  the  tensile  tests  per- 
mit the  following  conclusions  to  be  drawn , 
the  elongation  being  measured  in  an  uni- 
form  length  of  80  miltinieters. 

1 .  As  long  as  the  section  of  the  notch 
is  not  small,  the  total  apparent  limit  of 
elasticity  indicated  by  the  curves  remains 
the  same,  wliatev'-er  the  form  of  the 
notches.  This  Uniit  is  the  same  as  that 
of  the  bars  without  notches  (with  certain 
exceptions  w^hich  the  author  explains), 

2,  The  diagrams  of  tensile  strength 
are  all  similar,  but  they  diminish  in 
height  as  the  notch  is  deepened. 

5,  The  maximum  load  of  the  notched 
bars  referred  to  the  unit  of  the  initial 
notched  section  is  increased  (this accords 
with  the  results  obtained  by  other  exper- 
imenters), but  the  harder  the  metal  the 
less  is  the  increase.  If  this  maximum 
load  is  referred  to  the  unit  of  notched 
section  at  the  moment  when  this  section 
begins  to  yield,  the  value  is  found  to  be 
lower  than  than  that  of  the  actual  break- 
ing load  per  square  millimeter  of  the 
smooth  bar.  These  two  values  approxi* 
mate  to  each  other  mone  nearly  the 
greater  the  depth  of  the  notch. 

4,  In  the   case   of  ductile   metal    the 


unit  load  is  higher  the  sharper  the  V  of 

the  notch.  The  opposite  is  the  case  with 
the  hard  steels,  which  often  break  from 
bending.  By  drilling  the  notches  the 
unit  breaking  load  may  be  made  to  agree 
more  nearly  with  that  of  the  plain  bars, 

5.  The  eontracrtion  in  the  notch  dimin- 
ishes with  the  actiteness  of  the  V  of  the 
latter,  but  it  varies  little  for  the  same 
same  type  of  notch, 

6.  The  elongation  measured  upon  the 
curves  before  the>'  attain  their  maximum 
point  of  elevation  includes  that  which 
occurs  in  the  notched  section  and  that 
which  occurs  in  the  smooth  part  of  the 
bar.  The  elongation  occurring  after  the 
maximum  point  of  the  curve  is  reached 
corresponds  to  the  tear  in  the  notch. 
This  tear,  which  takes  place  suddenly  in 
the  case  of  hard  steels,  is  relatively  slow 
in  mild  sleel  and  proceeds  in  much  the 
same  manner,  whatever  the  depth  of  the 
notch. 

7.  The  maximum  point  in  the  car\^ 
of  the  notched  liars  occurs  at  the  exact 
moment  w^hen  the  notch  begins  to  crack, 
and  has  no  analogy  with  that  of  the 
smooth  bars  except  in  the  ultimate  yield 
point. 

8.  The  amount  of  work  expended  ia 
producing  the  rupture  of  notched  bars  is 
in  fined  by  the  two  factors  contributing 
to  it  (the  stresses  and  the  elongations), 
and  it  consequently  varies  greatly,  ac- 
cording as  the  t>^  of  notch  varies.  fl 

Summing  up,  it  would  appear  from 
these  tests  to  be  necessary-,  in  order  to 
arrive  at  a  uniform  qualification 
all  metals  from  the  point  of  view  of  tesi 
with  nicked  specimens,  to  make  the  notch 
in  such  a  matmer  that  the  ultimate  load 
in  bending  should  always  be  less  than 
the  hmit  of  elasticity  in  the  smo3th  por- 
tion  of  the  bars.  This  w^ould  invoh'C 
varying  the  notch  with  each  kind  of 
metal,  for  instance,  in  the  case  of  miM 
steel,  the  bars  should  be  nicked  to  a  depth 
equal  to  half  the  initial  section »    and   in 
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that  of  hard  steel,  to  a  depth  equivalent 
to  one-lhird  only.  If  this  condition  is 
fulfilled,  it  may  be  assumed  thai  the 
results  of  the  tests  upon  nicked  bars  are 
in  reality  of  the  same  order  as  those  of 
tests  upon  plain  bars,  but  much  less 
dear  and  precise.  Under  these  circum- 
stances,  why  should  the  bars  be  nicked 
at  all  ? 

By  experimenting  with  a  series  of  pol- 
ished bars  the  author  was  enabled  by 
observing  the  lines  representing  the  dis- 
tribution of  the  deformations  descrited 
by  Hartmann  to  note  that  in  the  nicked 
bars  the  deformations  began  at  the  point 
of  minimum  section  under  a  unit  load 
exactly  equivalent  to  the  unit  limit  of 
elasticity  of  the  smooth  part  of  the  bar. 
The  raising  of  this  limit  was  only  appar- 
ent, as  one  might  have  been  led  to 
expect  from  the  diagrams.  The  defor- 
mation in  the  neighborhood  of  the  notch 
is  localized  in  those  parts  of  the  bar,  the 
volume  of  which  varies  with  the  notch, 
which  parts,  however,  are  deformed  in 
the  same  manner  if  the  same  type.  The 
volume  affected  by  the  deformation  varies 
approximately  as  the  square  of  the  dis- 
tance between  the  bottom  of  the  two 
notches  when  they  are  cut  with  a  saw  or 
with  a  milling  tool. 

In  general  the  fractures  of  the  notched 
tensile  specimens  follow  the  lines  of 
Hartmann,  the  surfaces  at  the  point  of 
rupture  being  fibrous  or  granular,  which 
seems  to  indicate  irregularity  in  the  dis- 
tribution of  the  stresses  in  the  met  ah 
The  mild  steels  are  the  most  character- 
istic in  this  respect,  while  the  hard  steels 
almost  always  show  a  granular  fracture, 
photographs  of  which  are  appended  to 
the  paper. 

Slaw  Bending  Tes/s.  —  The  notches 
were  made  with  a  saw  and  a  milling  tool 
on  one  side  only  of  the  bars,  and  they 
were  bent  on  two  supports,  a  distance 
apart  in  one  instance  of  80  millimeters, 
in  the  other  of  100  millimeters,    and  the 
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notches  varied  in  depth  from  one  to  seven 
millimeters.  For  purposes  of  compari- 
son planed  bars  of  the  same  metal,  hav- 
ing a  thickness  equal  to  the  nicked  bars 
at  the  bottom  of  the  notch  were  also 
bent.  The  results  of  the  test  are  graph- 
ically represented  in  a  large  series  of 
diagrams,  and  may  be  briefly  summarized 
as  follows  : 

t.  AH  the  bending  cur\*es  for  one  kind 
of  metal  were  similar,  and  a^  in  the  case 
of  the  tensile  tests,  the  curv^es  for  the 
notched  bars  are  fractions  of  the  curves 
for  smooth  bars  of  the  same  thickness. 
A  V-shaped  notch  with  a  milling  tool 
arrests  the  cun^e  more  quickly  than  one 
cut  with  the  saw,  but  the  characteristic 
outline  of  the  cun^es  remains   the   same. 

2.  The  curves  of  the  smooth  bars  show 
that  the  limit  of  elasticity  is  in  accord- 
ance with  the  laws  of  the  resistance  of 
materials. 

3.  The  curves  of  notched  bars  reach  a 
maximum  at  the  moment  when  the  first 
crack  manifests  itself  at  the  bottom  of 
the  notch,  but  the  latter  is  not  com- 
pletely cracked  up  to  the  edges  until 
somewhat  later.  This  point  is  generally 
nuirked  by  a  sudden  fall  of  the  curve. 
The  phenomena  are  particularly  clearly 
marked  in  the  case  of  mild  steel,  while 
with  the  hard  metaU  rupture  takes  place 
at  the  moment  the  notch  b^*gius  to  open 
out.  Strictly  speaking,  mild  steels  do 
not  break  at  all  even  when  very  deeply 
notched,  so  that  to  classify  them  exactly 
is  a  difficult  question. 

4.  The  slightest  deviation  of  the  knife 
edge  of  the  bending  press  outside  the 
plane  of  the  notch  modifies  the  appear- 
ance of  the  first  cracks,  and  may  lead  to 
results  which  are  b}^  no  means  an  indica- 
tion of  the  quality  of  the  metal. 

5.  A  very  considerable  amount  of  fric- 
tion occurs  between  the  bars  and  their 
supports,  which  modifies  the  form  of  the 
curves  and  influences  the  result  of  the 
tests. 


46  THE  DRAFTSMAN 

6.  The  contraction  of  the  notched  bars     grammes  weight. 

diminishes  as  the  notch  is  enlarged,  but 
only  slightly. 

7.  The  work  necessary  for  produdng 
rupture  is  not  without  significance  but 
only  in  so  far  as  it  is  apph"ed  at  the  point 
of  notching.  Up  to  the  maximum  of  the 
cun^s,  however,  the  work  includes  that 
expended  jti  bending  the  portions  of  the 
bar  outside  of  the  notched  section. 

8,  The  only  work  which  need  be  taken 
account  of  in  detenniniog  the  value  of 
the  metal  from  the  point  of  view  of  tests 
with  notched  specimens  is  that  which  is 
expended  after  the  curves  have  attained 
their  maximum .  But  since  rupture  does 
not  occur  in  the  mild  steels  it  is  difficult 
to  obtain  an  exact  criterion. 

9,  In  order  to  confine  the  deformation 
entirely  to  the  notch,  care  should  be 
exercised  to  cut  less  deeply,  the  harder 
the  metal  under  investigation,  owing  to 
which  necessity,  however »  complications 
are  apt  to  ensue. 

The  conclusions  to  which  the  author 
has  been  led  by  the  study  of  Hartmann's 
lines  are  analogous  to  those  drawn  by 
him  from  the  results  of  the  tensile  tests. 

The  fractures  of  the  bent  bars,  whether 
smooth  or  notched,  resemble  very  much 
those  of  the  tensile  test  specimens. 

Compared  with  mild  steel,  the  wrought 
iron  shows  a  certain  superiority  in  the 
bending  tests  with  notched  bars.  The 
crack  successively  meets  with  the  lamina- 
tions which  themselves  crack  and  cause 
the  bar  to  behave  uuich  in  the  same 
manner  as  a  number  of  plain  bars  super- 
posed.  The  numl>er  of  bendiugs  and 
the  work  expended  in  the  case  of  the 
iron  are  consequently  greater  than  in  the 
case  of  mild  steel. 

Impact  Bending  Tests, — ^All  the  impact 
tests  made  by  the  author  were  carried 
out  with  a   drop-hammer  of  ten    kilo- 


The  factors  specially 
investigated  were  the  height  of  fall  and 
the  depth  of  the  notches.  The  work 
expended  in  producing  the  flexure  both 
of  the  plain  bars  and  of  the  notched  bars 
was  measured  exactly  by  determining 
the  amount  of  work  in  excess.  The  dis- 
tance apart  of  the  supports  was  uniformly 
100  millimeters,  and  by  taking  a  few 
precautions  the  tests  gave  excellent 
results.  After  each  successive  blow  of 
the  drop- weight  the  bars  were  laid  on  a 
sheet  of  paper,  and  the  set  due  to  the 
blow  was  measured.  The  results  of  the 
tests  on  the  plain  bars  showed  that  for 
an  apparently  equivalent  amount  of  work 
the  set  appareniiv  diminished  when  the 
height  of  the  fall  of  the  drop-hammer 
was  reduced.  But  on  calculating  the 
amount  of  work  expended  on  the  bars 
and  their  supports  it  was  found  that  the 
same  amount  of  set  was  produced  by  the 
same  expenditure  of  work.  This  law  is 
general  ;  and,  besides,  the  work  per- 
formed in  dealing  the  blows  is  just  about 
equal  to  the  work  expended  in  the  slow 
Lending  tests.  The  results  with  the 
nicked  bars  therefore,  lead  the  author  to 
the  conclusion  that  it  is  inadvisable  to 
summarily  reject  the  slow  bending  tests, 
which  have  long  been  established  and 
give  more  exact  results  than  sudden 
bending  tests. 

Conclusion. — The  conclusion  to  which  fl 
the  author  ultimately  arrives  is  that  the 
nicking  of  test  bars  simply  implies  the 
introduction  of  an  additional  compHca- 
liou,  and  he  questions  whether  the  num- 
erous discussions  which  have  taken  place 
upon  this  subject  can  be  justified,  in 
view  of  the  fact  that  the  ordinary  tensile 
and  bending  tests  when  properly  inter- 
preted yields  results  much  less  open  to 
criticism  than  those  with  nicked  bars. — 
The  Iran  and  Sleet  Magazine, 


Howe  ^TUiY. 

Mechanical  Drawing. 

CHAPTER  VL 
Riveted  Joints. 


I  VET  ED  joiuls  may  be 
divided  into  two  general 
clairse^,— ^lap  joiiats  where 
the  two  joints  lap  over 
each  other,  and  butt  joints 
where  the  two  butt  to- 
gether and  are  joined  by  over- lapping 
straps  or  wehs.  Butt  joints  are  gener- 
ally used  where  the  plates  are  over  }4  " 
thick. 

Any  joint  may  have  one,  two  or  more 
rows  of  rivets  and  hence  be  k^iown  as  a 
single- riveted  joint,  a  double- riveted 
joint,  etc. 

Any  riveted  joint  is  weaker  than  the 
original  plate  because  holes  cannot  be 
pinichecl  or  drilled  in  the  plate  for  the 
introduction  of  rivets  without  removing 
some  of  the  metal. 

Fig.  I  is  a  single-riveted  lap  joint. 
Figs.  2  and  3  is  a  double-riveted  lap  joint. 
Fig.  4  is  a  single-riveted  butt  joint.  Fig. 
5  is  a  double-riveted  butt  joint.  Fig.  6 
illustrates  a  joint  in  common  use  known 
as  diamond  riveting,  the  spacing  in  the 
outer  row  being  twice  that  of  the  other 
row^s.  Figs.  5  and  6  show*  joints  with 
hiside  and  outside  welts, 

Plate  IV  in  this  course  is  to  show  a 
steam  receiver  which  was  attached  to  a 
high  pressure  marine  boiler.  The  s^hell 
and  ends  are  made  of  steel  boiler  plate, 
the  stay  bolt  is  of  soft  steel,  the  fittings 
are  steel  castings  and  the  rivets  are  steel. 

Shell  J '-6'  diameter  and  9'-o*  long 
outside* 

The  shell  is  fastened  together  length- 


wise wnth  a  double  riveted  lap  joint,  and 
the  ends  are  fastened  to  the  shell  by 
single  riveted  lap  joints.  The  steam 
connection  is  made  to  fit  the  curvature 
of  the  shell  and  is  riveted  in  place,  the 
hole  in  the  shell  being  reinforced  on  the 
inside  with  a  collar  of  H  *  plate. 

The  stay  bolt  is  fastened  to  the  ends 
by  nnts»  one  on  the  inside  and  one  out- 
side having  packing  washers  underneath. 
The  object  of  this  bolt  is  to  take  part  of 
the  load  away  from  the  end  rivets  and  to 
stiflen  the  ends.  In  this  case,  the  rivets 
have  been  assumed  to  carry  the  load  on  a 
ring  iivt  inches  wide  around  the  end, 
and  the  bolt  carries  the  rest  of  the  load 
due  to  the  steam  pressure  on  the  end. 
The  bolt  is  upset  for  equal  strength 
throughout.  Tables  of  standard  upsets 
can  be  found  in  the  hand-books,  Carne- 
gie, Cambria,  etc.  The  nuts  are  stand- 
ard for  the  diameter  of  bolt  at  the  upset.   ■ 

The  work  required  on  this  plate  is  to 
lay  out  the  side  and  end  view*s  of  the 
receiver  at  about  i'  to  the  foot»  and 
make  details  of  the  castings  including 
tlie  manhole,  also  the  stay  bolt. 

Symbols  used  in  this  chapter: 

D^  diameter  of  shell  in  inches. 

p  =  pitch  of  rivets  in  inches, 

P= steam  pressure  in  lbs.  per  sq.  inch* 

d=:diameter  of  rivets  in  inches. 

t=^  thickness  of  of  plate  in  inches. 

T— safe  tensile  strength  of  steel  — 12-, 
o:>o  lbs.  per  sq.  in. 

First  consider  the  longitudinal  joint  of 
the  shell ;  take  a  ring  of  width  equal  to 
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t  — =.2Q5 

52,500  ^^ 

The  nearest  size  of  stock  plate  is  f^ " 
thick.  Suppose  we  make  the  shell  ; ' 
thick,  which  will  allow  a  little  additional 
margin  for  safety. 

Again,    the    steam    pressure,    besides 
tearing  the  plate  through  the  rivet  holes, 
wiil  crush  the  plate  iu  front  of  the  rivets. 
The  crushing  force  %vill  be 
DpP^ 
2     ) 

because  this  force  is  exerted  on  the  rivets 
at  one  end  of  the  diameter  only,  the  other 
end  being  solid  plate.  The  force  which 
opposes  the  crushing  is  (5)  2dtX  20,000 
where  20,000  is  the  safe  crushing  strength 
of  the  plate. 

Putting  (4)  and  (5)  equal. 


(4) 


2dt  X  20,000 


_  I^pP 


Substituting  numerical  values, 

.     .                    42X2,625  X  160 
2X.875  t  X  20.000  =  ^-^ — ^ 

(2d  is  used  because  of  the  double  riv^ 
etiug»  t.if.,  two  rivets  in  one  pitch  dis- 
tance.) 

Solving  fort:  tX.252. 

This  shows  that  a  Y  pl^^e  is  amply 
strong  to  resist  crushing.  We  can  check 
this  result  in  another  way,  *  In  Carne- 
gie's Pocket  Book/*  p.  195,  the  hearing 
value  of  a  H "  rivet  in  a  j'  plate  is  found 
to  be  6570  lbs. ,  and  since  there  are  two 
rivets  in  each  pitch  distance  this  becomes 
13, 140  pounds.  But  the  crushing  force, 
DpP_i_2  =  8825  pounds^  therefore  we  are 
well  inside  the  limit  of  safety. 

This  joint  can  fail  in  a  third  way  by 
shearing  off  the  rivets.  The  stress  on 
two  rivets  is  8835  pounds  as  before. 
Again  from  Carnegie  we  find  that  one 
J6 '  rivet  in  single  shear   at    10,000  per 


sq.  inch  is  worth  6010  pounds,  Twc 
rivets  then  are  worth  12,020  pounds, 
which  is  ample. 

Now  take  the  ends  of  the  receiver  and 
assume  for  convenience  that  they  are  abo 
1'  thick,  and  make  the  diameter  of  rivets 
and  the  pitch  the  same  as  before.  If 
the  rivets  are  assumed  to  carry  the  pres- 
sure that  comes  on  a  ring  5*  wide  the 
load  upon  them  will  be 

3.1416  X  (42—5)  X  5  X  160  =  92.800, 

where3.i4i6X  (j2— 5)  5=area  of  the 
ring. 

The  number  of  rivets  in  this  joint 
be:— 

3.1416x43 
2.625  ^ 

The  net  area  of   the  plate   Iq 
tearing  equals 

(3:410X42)— (5oX^)Xt=33sq.  in.     I 
about,  where  t  =»'  as  assumed.  H 

Then  92.800  --  33  =  2820,  about.       " 

This  is  much  smaller  than  cnight  be 
used  with  safety. 

It  will  be  noticed  that   we   have   used 
the  whole  number  of  rivets  in    the  joint 
instead  of  the  number  in  a  pitch  distance*  J 
This  is  a  matter  of  convenience,    as  the  H 
result  would  be  the  same  in  either  case. 

The  student  is  left  to  work  out  the 
crushing  and  shearing  strength  of  this 
joint,  which  may  be  done  just  as  in  the 
previous  joint. 

The  stay  bolt  will  now  be  desired  tf 
take  the  part  of  the  end  load  not  already- 
taken  by  the  rivets.  To  do  this,  put  the 
load  that  comes  on  the  rod  equal  to  the 
safe  tensile  strength  of  the  rod  which 
may  be  taken  as  12,000  pounds  per  sq, 
inch. 

Then  solve  for  the  diameter  of  the  rod 
at  root  of  thread. 
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Wind  Pressyre  on  High 
Buildings* 

PROBABLY  no  person  unaccustomed 
to  such  an  experience  ever  stood  on 
the  roof  of  a  20- story  building,  when  a 
great  wind  was  blowing  without  a  trera- 

»or  of  the  ner\-es,  and  at  least  an  imagin- 
ary sense  of  swaying  in  the  huge  struc- 
ture beneath  his  feet.  There  is  such  a 
sw^aying,  and  it  has  hten  measured  wnth 
great  exactness.  But  it  turns  out  to  be 
far  less  than  imagined.  Experiments 
and  mathematical  calculations,  of  which 
the  general  public  can  have  little  idea, 
have  determined  the  pressures  exerted 
against  lofty  structures  by  winds  of  var- 
ious velocities,  and  also  the  best  methods 
of  enabling  the  buildings  to  withstand 
these  pressures.  When  a  building  200 
feet  tall  sways  only  a  quarter  of  an  inch 
out  of  the  perpendicular  in  the  face  of  a 
hurricane  dashing  against  it  with  a  force 
of  30  pounds  on  every  square  foot  of  its 
surface  that  is  a  testimonial  to  the  suc- 
cess of  scientific  *Svind- bracing."  Peo- 
ple who  sit  secure  and  indifferent  in  the 
offices  200  or  300  feet  above  the  pavement 
and  hear  the  wund  howl  and  hurl  its  blast 
alx)Ut  the  steel  cage  that  incloses  them 
think  little  on  the  mathematics  were  not 
the  surest  product  of  the  human  mind. 
they  might  find  themselves  at  the  bottom 
of  a  tangled  WTeck.  In  a  scientifically 
constructed  building  the  force  of  the 
wind  pushing  against  its  upper  portions 
arouses  a  resistance  which  is  transmitted 
downward  from  story  to  story,  and  is 
distributed  on  all  sides  from   ineniljer  to 


member  of  the  steel  skeleton,  until  it  is 
felt  at  the  foundation,  and  thus  the 
strength  and  weight  of  the  lower  portion 
of  the  building,  lying  in  the  shelter  of 
the  surrounding  edifice,  out  of  the  reach 
of  the  wind  above,  are  brought  into  play 
for  the  common  defense,  very  much  as 
the  effects  of  a  push  against  a  man's 
shoulder  are  distributed  throughout  his 
muscular  system,  down  to  his  feet  and 
are  thus  resisted  by  his  whole  body. 

Carrara  Class. 

A  MATERIAL  which,  as  its  merits 
aud  possibilities  become  better  known 
is  attracting  more  and  more  attention  on 
the  part  of  architects  and  builders  is 
what  is  called  Cararra  glass,  a  new  pro- 
duct which  has  the  appearance  of  polish- 
ed marble,  and  which  is  especially  adap- 
ted for  wainscoting  and  walls  in  bath- 
rooms in  private  dwellings,  where  its 
non- absorbent  properties  render  it  un- 
equalled. The  product  is  furnished  in 
white  aud  black,  is  impervious  to  all 
liquids  and  will  not.  therefore,  stain. 

Fire  Destroyed  Ship  Drawings. 

Fire  destroyed  the  chart  room  at  the 
Cramps'  shipyard  Feb,  2  and  did  dam- 
age of  about  $25,000.  The  building 
contained  the  working  plans  for  the  new 
battleships  Idaho  and  Mississippi,  two 
Clyde  line  ships,  the  revenue  cutter  GaU 
veston  and  a  Venezuelan  government 
boat,  the  Espanza. 

The  flames  are  supposed  to  have  orig 
inated  from  a  burning  cigar  stump  care- 
Jcssly  dropped. 


Setting  Out  a  Skew  Arch. 

By  W,  C. 


* 


HE  accompanying  i  11  nst ra- 
tions show  a  simple  way 
of  setting  out  ami  working 
the  voussoirs  of  an  oblique 
or  skew  arch.  The  figures 
are  really  self  explanatory, 
but  the  followine^  brief 
description  should  renio%"e  all  difficulty  r 
Let  A  B  C  D  and  K  F  G  H  (Fig.  i )  be 
the  plan  of  an  ob- 
lique or  skew  arch, 
the  parts  A  B  C  D 
and  E  F  G  H  rep- 
resenting the  under 
side  of  the  spring- 
ing course.  Project 
the  points  B  E  so 
that  they  will  cut  a 
line  drawn  parallel 
with  B  E  in  the 
points  I  J  (Fig,  2}. 
The  distance  be- 
tween 1  and  J  gives 
the  diameter  of  tl:e 
arch.  Bisect  the 
line  I  J  in  K»  and 
with  radius,  I  R, 
describe  a  semi* 
circle,  I  L  J,  which 
represents  the  in- 
trados  of  the  arch. 
Di%ide  the  semi- 
circle, I  L  J*  into 
seven  equal  part", 
corresponding  to 
the  proposed  num- 
ber of  stones  in  the 
arch» — that  is,  six 

voussoirs,  three  on  each  side,  and  the 
keystone.  Draw  the  joints  on  the  face 
of  the  arch  converging  to  the  center,  K, 
from  which  the  arch  is  struck,,  and  com- 
pleted the  front  elevation  of  the  arch,  as 


shown  in  Fig.  ^»  or  as   reqtiired.     Also] 
draw  horizontal  and  perpendicular  line 
(shown  dotted  to  av'oid  confusion)   froml 
the  salient  points  of  each  stone  as  shown 
in  the  fifrure.      The  perpendicular  lines 
are  dropped    from  the  salie'it   points  of 
each  stone  and  pass  over  the  base  line  of 


the  arch,  as  represented   by 
they  cut  the  line  A  F  in  the 


I   J. 
plan 


m  /  ///  //  /  /' ■■■•■  ^ 


r»a  ft 


C*ai 


FtQ.  T 


I ),  from  which  line  they  must  be  taken 
across  to  the  line  C  H  at  the  same  angle 
as  that  at  which  the  arch  is  inclined. 
These  lines  afford  facility  in  measuring 
the  widths  of   the  arch    stones.      The 
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The  Psychology  of  Advertising. 

Demonstrating  practical  suggestions  in 
expression  and  Ad  characteristics  ^  ^ 

By  CHARLES  C.  RJ ESTER. 


NDUSTRIAU   prairr.^ss  at 
the  present  da\\  witli  pro- 
fiUble  biisinej^s  appliances 
^^Sp  I    can    he    inaupju rated    and 

W  ^  I  i>erix*tuated  with  faciltlies 
^^^■^^^  that  would  have  been  in- 
credible  to  our  ancestors,  and  the  judi- 
ciou>i  nse  of  wrilinK  with  well  merited 
jiidgmetit  is  probably  the  most  valuable 
nnd  most  available  progress  of  universal 
industry. 

The  sumptuary  laws  of  I  he  naiddlc 
ages,  wdiich  were  made  to  restrain  com- 
mon people  from  imitating  the  dress  and 
equipage  of  the  nobility,  invoked  a  desire 
in  the  different  lines  of  enlerprises  to 
carry  out  I  heir  imitative  plan^  w^hich  gave 
them  almost  the  same  prestige  as  the  no- 
bility: hence,  the  application  to  their  en- 
terprises. 

The  wheels  of  commerce  are  kept  in 
constant  revolution  by  the  untiring  w^ork 
of  ad  writers,  who  seem  to  keep  the  wiiole 
sea  of  humanity  posted  on  the  general 
merchandise,  which  keeps  the  competitors 
scheming  for  new  ideas  to  attain  the  pub- 
lic's good  will  and  patronage,  hence  the 
attractive  w^ork  of  the  ad  man. 

The  value  so  destinctive  in  the  art  of 
printing  by  well  defined  literature  is  the 
present  mode  of  publicity,  \vhich  merits 
the  expression  given  to  us  and  to  hold 
our  attention  while  creating  a  desire. 


It  is  only  by  long  experience  and  clothe 
touch  with  commercial  illustraiing  tliat 
an  artist  can  portray  in  an  artistic  sense 
the  practical  requirements  for  a  design. 

The  many  activities  of  industrial  pur- 
suits readily  lend  themselves  to  represen- 
tation by  syniboh 

**Artisthe  external  manifestation  of 
the  idea,  the  rev'elation  of  the  invincible 
reality  through  the  senses/ 'This  compre- 
hensive, yet  simple,  definition  of  Lilly's; 
which  should  apply  to  all  designs  when 
portraying  by  s>  mbol  or  allegor>',  the 
theme  of  the  w^ork  in  a  manner  simple, 
effective  and  artistic,  adding  the  touch 
that  gives  it  value. 

It  requires  great  skill  and  care  to  evolv 
such  a  design;  a  too  flippant  idea  ma; 
tend  to  degenerate  it  into  an  absolute  ab*' 
surdity  when  its  true  strength  should  be 
in  its  artistic  dignity  and  the  subtle  force 
of  strong  suggestion  portrayed  in  sonjc 
unique  manner. 

Originality  of  expression  attracts  at- 
lenlion  immediately  and  if  the  remainder 
of  the  design  possesses  sufficient  force  to 
hold  the  mind  from  wandering  to  other 
subjects,  w^hile  the  eyes  are  engaged  itt 
viewing  it  warrants  the  quality  with 
which  the  originality  of  the  designer's 
best  efforts  are  put  into  play. 

Now  it  does  not  alwa^'s  happen  that 
designer  has  the  same  indi\4dual  ex 
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sion  as  others,  there  may  be  that  which 
changes  the  entire  raode  of  his  ilhistra- 
tion;  the  choice  and  method  must  be  en- 
tirely to  his  judgment  only  after  he  has 
made  np  his  mind  what  the  article  may 
be*  After  having  settled  the  design  in 
the  imaginative  he  should  trace  or  rough 
it  out  in  pencil,  just  enough   to   set   the 


^awen 


^ff^  T^  *^fly  Ty  "T!?  ^y  *^fly  ^ff^ 


WHAT  Is  more  t>eautlful  than 
the  sweet  wfstfyl  face  of 
theViolet.7  What  mystery 
Hes  in  the  chalice  of  the  LiKy  7 
How  many  soft  expresf  ions  are 
hidden  in  the  heart  of  the  Rose? 
These  questions  are  but  a  few: 
the  others  can   be  asked  at   our 


Sketch  No.  i 
idea  clearly  before  the  eye. 

Just  what  should  constitute  perfection 
is  hard  to  define?  but  it  can  not  be  amiss 
to  say  that  this  can  tie  reached  directly 
by  one  word — simplicity. 

Simplicity  in  arrangment  does  not 
mean  severity  in  plainess,  but  rather  such 


balancing  contrasts  and  colors  that  will 
tend  to  produce  harmony,  for  example: 
see  the  illustration  No.  i.  This  is  an  an- 
nouncement of  a  seed  store*  *The  Garden" 
which  I  would  use  as  a  suggestive 
illustration.  The  first  thing  which  meets 
the  eye  is  the  head  and  the  symbol.  "The 
Garden*'  (words)  will  at  once  give  you 
the  information  desired,  the  symbolic 
flower  pot  and  the  head    are   two   things 
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Sketch  No.  2 
apart,  yet  it  conveys  the  same   idea  and 
connects  the  word  with  the  symbol — ^the 
symbol  with  the  word. 

Much  depends  on  the  neatness  of  the 
card  for  display  or  cover  for  a  catalog, 
after  gaining  the  attention  the  reading 
matter  should  be  chosen  carefully  and 
the  arrangement  so  as  to  create  a  desire. 
A  black  on  white  will  always  be  more 
predominant  when  set  in  a  clear  space  of 
white  background  with  abundant  margin 
to  offset  the  design,   care  should  also  be 
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taken  In  the  blending  of  too  many  colors 
which  blurs  it  and  makes  reading  harder 
when  at  a  distance  from  it. 

My  example  No  2  is  a  design,  where 
good  coloring  will  not  be  wasted.  This 
design  is  a  coninion  shield  with  a  basket 
of  fruit  for  its  heraldic  device  011  the 
top.  on  the  sides  and  bottom  are  bunches 
of  "Choice  Fruits."  These  tw^o  words 
specifies  the  whole  variety  of  the  fruit 
family,  and  will  at  once  appeal  to  the  eye. 
This  design  can  be  highly  illuminated  so 


furthermore  it  leads  right  to  the  spot  and 
is  the  A  B  C  of  good  judgment.  It  is  infl 
stepping  beyond  the  present  to  strive  for 
the  coveted  goal  for  the  expression  of  m- 
dividuahty  that  one  either  meets  wHth 
success  or  spoils  his  design  by  lack  of  ef- 
fort to  be  originaL 

Each  of  the  large  commercial  houses 
must  have  at  the  bead  of  its  advertising 
department  a  man  of  wide  experience,  one 
who  has  a  keen  appreciation  of  the  true 
value  of  all  methods  of  publicity. 


Sketch  No, 
to  bring  out  the  full  richness  of  the  fruit, 
which  will  make  one  desirous  of  buying. 
Whereas  you  take  a  design  as  in  No.  3 
you  lack  the  suggestion,  should  you  use 
it  for  No.  I  and  2,  But,  should  you  like 
to  use  a  design  like  this  for  a  tint  block 
to  improve  the  title  of  a  concern  or  use 
for  commercial  scroll  work  on  office  sta- 
tionary, this  w^oidd  be  appropriate  in 
some  cases. 

Now  you  will  see  in  both  cases  the 
method  of  procedure  is  direct  and  simple, 


3. 


He  should  be  a  writer,  should  have 
served  his  ajiprenticeship  as  a  printer, 
to  know  the  different  styles  and  sizes  of 
type  (not  to  specify  a  24  point  type  as  an 
8  point  which  has  been  done  by  a  Chicago 
ad  man  of  a  recent  new  publication),  lie  I 
should  be  an  illustrator  of  repute,  and 
should  not  try  to  put  two  pages  of  read* 
ing  matter  into  a  quarter  page  ad  of  t  j 
standard  magazine  size. 

Upon  this  and   many  more    points  of 
good   generalship  depends  the  success  «f 


failure  of  such  a  house. 

A  desire  to  have,  a  possible  uncon- 
idous  appreciation,  a  longing  for,  a  feel- 
ing which  is  attained  by  the  producing  of 
thought  on  printed  matter,    to    promote 
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originality  as  your  own  persuative  voice. 
The  Spotless    town    of  Sapolio,  the 
Sunny  Jim  of  Force  and   the  Gold   Dust 
Twins  etc.,  leans  to  individual  successes  J 
of  the  deep  thinking  ad  man. 


^sale  must  be  so  impressive   in  its  own. 


#     -mA^    % 


Lessons  in  Illustrating 

The  Perfect  Head. 

By  R,  W.  MAGEE. 


O  feature  is  of  more  impor- 
tance  to  the  illustrator  than 
the  study  of  the  head,  and 
none  is  more  difficult.  It 
is  the  chief  organ  of  the 
human  figure,  which  is  the 
noblest  object  of  creation.  With  a  full 
and  serious  realization  of  the  subject  now 
before  us,  let  us  begin. 

Study  the  heads  of  the  masses  of  people 
about  you.  Note  carefully  the  outline, 
proportions  and  individual  features  of 
each,  and  then  answer  the  following: 


^. 


t^lW 


■  i^fcp*' 


'^ 


differ  from  each  other  in  some  particular, 
and  that  each  has  an  individuality  of  its 
own. 


N 


'^ 


En.  t.     The  Perfect  Head. 

1 .  Do  you  find  them  all  alike  ? 

2.  Do  you  find  any  alike  ? 
To  both   questions  you  answer »    No. 

[What,  then,  must  we  conclude  from  the 


./ 


Ex,  a.     The  Caricature  Head. 


Since,  then,  all  natural  heads  differ  ia 
proportions  and  structure,    it   is  evident 
that  we  must  study   them    and    learn  to 
represent  them  as  they  really  are.     Your 
jbserv^ations ?    It  is  this  ;    That  all  heads     work  as  a  coming  illustrator  is  to  repre 
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sent  what  you  see  in    the  most  truthful 
aiid  accurate  manner. 

In  the  leading  art  museums  of  this  and 
other  countries  are  found  uinny  jMastic  re 
productions  of  the  antique  heads  (heads 
of  ancient  ]3;ods  ^  These  heads  we  call 
,perfect  or  ideal  heads  l>ecause  they  were 
so  considered  by  the  ancient  sculptors 
•who  made  them.  They  exhibit  all  the 
lieauty  and  symmetry  of  proportion  thai 
the  masters  hand  of  the  artists  could  be- 
stow upon  them.  It  is  these  antique 
or  i>erfect  lieads  we  wish  to  consider  in 
this  lesson. 

These  heads  beinj;:  modeled  according 
to  a  fixed  code  of  of  proportions,  our  tirst 
step  is  to  ascertain  what  these  propor- 
tions were  thai  the  ancient  sculptors 
adopted  and  so  faithfully  obsen^ed  in  their 
work.  Different  ages  have  hrouglU  forth 
different  codes  of  propoportions,  but  we 
will  consider  the  one  most  generally  con- 
sidered reliable.  These  proportions  re- 
late to  the  entire  human  figure,  4>ut. 
we  will, consider  only  those  of  the  head 
at  this  stage  of  the  work 

Exercise  i  illustrate^  the  following 
proportions:  The  distance  from  the  lip 
of  the  chin  to  the  top  of  the  crow^n  con- 
stitutes the  height  of  the  head.  A 
straight  horixontal  line  passing  through 
both  eyes  shows  the  greatest  width.  The 
outline  of  the  head  might  be  represented 
as  egg-shaped.  Notice  that  the  head 
from  the  top  to  bottom  is  di\dded  into 
four  equal  parts.  Beginning  w^ith  the 
lower  point  of  the  chin  the  first  division 
extends  to  the  bottom  of  the  nose.  The 
second  division  extends  from   this  point 


to  the  top  of  the  nose.  The  third  divi- 
sion occupies  the  space  between  the  top 
of  the  nose  and  the  top  of  the  forehead 
or  the  roots  of  the  hair,  whence  the 
fourth  division  runs  to  the  crown  of  Ih' 
head . 

Notice  also  that  the  greatest  width  of 
the  head  (the  distance  across  the  eyes)  is 
divided  into  five  equal  parts,  the  second 
and  fourth  parts  being  occu]>ied  by  the 
eyes. 

The  eye  is  taken  as  the  unit  of  meas- 
urement. The  mouth  is  one  and  a  half 
times  the  length  of  an  eye.  The  mouth 
in  profile  is  half  as  long  as  in  front  view. 
but  is  the  same  in  height.  The  nose  is 
an  eye  in  width  and  two  in  length.  The 
ear  is  two  eyes  in  length  and  one  in 
width.  The  ear  occupies  the  same  space 
in  height  as  the  nose. 

The  lower  division  of  the  face  is  divi- 
ded into  three  equal  parts,  the  mouth 
being  one-third  of  the  distance  from  the 
nose  to  the  tip  of  the  chin. 

Now  let  us  consider  the  practical  side 
of  this  lesson.  You  are  training  for  the 
profession  of  illustrator.  Of  all  the  heads 
and  faces  you  may  be  called  upon  to 
draw,  not  one  of  them  is  ideal.  Not  one 
head  in  a  thousand  conforms  to  the  pro- 
portions  of  the  ideal.  Draw,  then,  as 
you  see,  and  refrain  from  idealizing. 

It  is  important,  however,  that  yoa 
should  l>e  familiar  with  the  proportions 
and  characteristics  of  the  ideal  head,  that 
they  may  ser\^e  you  as  a  guide  and  be  a 
strong  stinmhis  to  w^eO-directed  effort.— 
Peftnmn's  Art  /oumai. 


i 


\ 


£uilllg.jj^j  1|)p|£5^ 


What  we  get  in  the  Mail? 


IIHRE  are  a  great  many 
tilings  that  come  to  us  in 
tlie  mail,  the  most  import- 
ant of  which  is  money. 

This  comes  in  all  shapes 
and  sizes,  and  we  lake  it 
when  it  arrives^ — only  a  few  times  has  the 
envelope  reached  us  atone. 

Money  is  often  loose  in  the  envolope, 
a  very,  very  unsafe  w^ay  to  send  it ;  then 
it  is  often  WTapped  which  is  generally  safe. 
One  lime  we  received  an  enveloijc  with 
a  ragged  hole  in  one  corner,  but  the  coin 
(50c.  piece*  missing.  It  had  been  fastened 
in  a  coin  card  and  deposited  in  a  mail 
chute  at  the  lap  of  a  14  story  building 
and  in  falling  the  coin  cut  through  and  an 
enjploye of  Uncle  Sam  got  it  ;  we  did  not. 
Small  amounts  are  safe  if  well  wrapped 
but  stamps  are  a  better  means  of  sending 
such  remittances. 

One  subscriber  cut  a  circular  hole  in  a 
square  piece  of  pine  and  inserted  a  quar- 
ter then  inlaid  the  piece  of  pine  and  writ- 
iMg  the  order  on  one  side  and  the  address 
on  the  other  with  a  stamp  sent  it  to  us. 

That  was  tempting  the  post  office  em- 
ployees more  than  the  loose  coin  in  the 
envelope  for  in  the  latter  case  it  is  no  trick 
to  shake  the  coin  through  the  thin  paper. 
Then  we  get  a  great  many  letters  with 
no  city  or  state  address  in  them  and  if  it 
were  not  for  the  post  mark  on  the  envel- 
ope we  wou!d  only  have  to  wait  until  the 
writer  sent  in  a  kick. 

This  is  more  than  some  do,  for  we  have 
letters  in   this  condition,    but  no   kicks 


have  been  entered,  ani  w^  suppose  that 
the  fellows  think  us  a  c'leap  crowd. 

We  are  very  careful  now  to  answer 
promptly  wliere  there  is  m:>ney  sent,  an  i 
hereafter  will  walcli  this  very  clo^ly. 

When  you  seni  coin  see  that  it  is  well 
wrapped,  and  be  sure  to  give  town  and 
stale  address. 


Machine  Shop  Phiiosophf, 

Telling  tales  out  of  school  is  no  worse 
than  telling  tales  in  the  shop. 

Oftenttmes  the  man  who  gets  in  first 
in  ihc  iiiorniiiLj  is  tlic  last  one  to  go  to 
work  - 

The  two-foot  rule  is  all  right,  in  its 
place,  but  its  place  isn't  in  the  machine 
shop  01  drafting  raonu 

The  coporations  who  have  **done  aw^ay 
with  the  'prentice  boy**  are  the  ones  who 
are  finding  fault  with  the  "modern"  ma- 
chinists. 

The  mati  who  puts  a  groo\ne  in  the 
grindstone  ought  to  be  relegated  to  the 
deep,  deep  woods. 

It  isn*t  win  a  I  you  WliHR  in  some  other 
shop,  its  what  you  are  NOW  that  de- 
termines your  worth  to  your  present  em- 
ployer, — ^JnE  Cone. 


Our    Supplements. 

The  supplement  in  the  Jan  issue  was 
made  up  of  matter  sujjplied  by  Mr,  Roy 
Bradly  and  from  a  page  in  the  American 
Bridge  Co,  Hand  Book. 

The  next  one  will  be  a  double  one  i;i 
our  March  issue. 
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Young  Man,  don't  wait  for  something     battleships,  471  cruisers. 

to  turn  up, — turn  it  up  yourself. 


. 


Someone  has  said  that  a  person  is  just 
as  old  as  he  is  in  experience. 

Thr«e  Clasies  of  People. 

Some  from  whom  nuich  is  lieard  Tnil 
nothing  happens. 

Some  from  whom  nothing  is  heard  and 
from  whom  nothing  happens. 

Some  from  whom  little  is  heard,  but 
from  whom  much  happens. 

Push  Em. 

Gen.  Grant  once  telegraphed  an  offi- 
cer for  a  report  of  his  progress,  and  he 
replied,  "Doing  well,  but  things  should 
lie  pushed." 

Grant  sent  him  this:  "Then  push 
I  hem." 


^ 


I^ate  estimates  place  the  population  of 
the  world  at  i,503,;;oo,ooo. 

In  India  native  lal^orers  receiv^e  four 
;:ents  a  day  for  sixteen  hours*  work. 

The  highest  elevation  in  Missouri  is 
Iron  Mountain,  which  is  but  i,Soo  feet 
above  the  level  of  the  sea, 

Florida  has  ini|x)rled  from  China  the 
rice  paper  tree,  which  is  so  interesting 
and  valuable  in  the  hitter  countr\% 

Paris  is  shortly  to  have  a  school  in 
which  people  will  l>e  taught  to  sleep 
properly, — with  closed  mouth,  limbs 
resifuUy  placed,  etc. 

If  the  navies  of  the  world  were  massed 
in  one  monster  fleet  there  would  be  ^(yo 


.255  gunboa 
and  1,600  torpedo  craft. 

Two  years  of  every  three  in  Korea 
have  twelve  months  each  of  twenty-nine 
or  thirty  days,  and  the  third  year  hasi 
thirteen  months  wnth  385  days. 

Silesian  glass  makers  are  turning  out 
glass  bricks  for  all  sorts  of  building  pur-| 
poses ^  and  glass  houses  of   a    very   snl 
stantial  kind  can  be  built  now. 

A  gold  nugget   weighing    1 20  oniv 
and  valued  at  $2,000,  recently  picked  u 
at  a  placer  mine  in  Park  county^  Califor-J 
nia,  is  said  to  be  one  of  the   largest  ev 
found. 

Timber  sleepers  to  the  number  of 
1.494,000,000,  and  valued  at  $900,000,- 
000  are  in  use  on  the  railways  of  the 
world,  and  make  a  serious  drain  on  tht 
available  timber  supply. 

There  is  onb*  one  telephone  for  evei 
sixty  families  in  London,    according 
the  latest  statistics,  while  in   New  York 
there  is  one  for  twelve,  in  Boston  one  for 
SIX  and  in  San  Francisco  one  for  four. 

Welding  by  electricity  has  been 
brought  to  such  a  state  of  perfection  tbat 
apparatus  can  be  carried  to  a  railroad 
track  and  two  rails  j<iined  as  solidly  as  rf 
they  had  come  out  of  the  rolling  mill  one 
piece. 

Why  He  Wesn  i  Promoted. 
He  watched  the  clock.  He  was  alwaj^ 
grumbling.  He  was  always  belli  ndhatid. 
He  asked  too  many  questions.  His 
stock  excuse  was  ••  I  forgot/*  He  wasnl 
ready  for  the  next  step*  He  did  not  put 
his  heart  in  his  work.  He  learned  noth- 
itig  from  his  blunders.  He  chose  his 
friends  among  his  inferiors.  He  wa* 
content  to  be  a  second  rale  raati 
He  nuned  his  ability  by  half  doing 
things.  He  never  dared  to  act  on  \iis 
own  judgment.  He  did  not  think  it 
worth  while  to  learn  how\  He  thought 
it  was  clever  to  use  coarse  and  prafane 
language. 


ht 
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A  Parabolic  Reflector. 


TpHE  reflector  for  the  lights  used  in 
■  blue  printing  by  electricity  or  for  a 
headlight  should  be  more  than 
merely  a  flat  sheet  or  even  of  a  part  of  a 
circle,  because  the  rays  of  light  are  not 
thrown  in  a  manner  to  give  the  best  of 
results.  It  has  been  found  that  a  shape 
of  the  same  curvature  as  a  parabola  will 
give  the  rays  of  light  the  proper  direc- 
tion, and  that  the  lamp  must  be  set  at  a 
certain  point. 

A  parabola  is  a  curve  generated  by  a 
point  moving  in  the  same  plane  so  that 
its  distance  from  a  given  point  (F)  shall 
be  constantly  equal  to  its  distance  from 
a  given  right  line  (AB). 

The  given  point  is  the /ocus;  the  given 
right  line  the  directrix. 

If  through  the  focus  (F)  a  right  line 
(CD)  be  drawn  perpendicular  to  the 
directrix  (AB),  it  is  the  axis  of  the  par- 
abola, and  the  point  in  which  this  axis 
intersects  the  curve  is  the  vertex  (V). 

Then  FV  will  be  equal  to  VC,  and 
any  point  in  the  curve  will  be  the  same 
distance  from  F  as  it  is  from  the  line  AB. 

To  illustrate  this  make  CF  one  inch 
long ;  then  CV  and  VF  will  be  one-half 
inch  each,  and  then  take  the  scale  and 
compass  and  swing  arcs  out  to  right  and 
left  of  V  with  5^'  radius,  using  F  as  a 
center,  and  measure  down  from  C  a  dis- 
tance equal  to  %"  on  CD.  Project  this 
point  across  onto  these  arcs  ;  this  will 
give  points  on  the  arcs  H "  from  AB. 

Take  K "  length  next  and  so  on  with 
I  '  and  iM' ,  etc.  Distances  a,  b,  c  will 
illustrate  this,  too.  Through  these 
points  thus  obtained,  draw  a  curve  with 
the  aid  of  ^  '^^^^'^^  'nin^e.  If  the  curve 
thus  genew  ^ed  about  its  axis 

a  paral>o  \  ^'^^'med, 

aod  tbi^  ight 

reflects  the 
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In  the  case  of  a  reflector  for  blue  print- 
ing, the  lamp  should  be  set  at  the  focus, 
and  the  vertex  be  about  41"  from  the 
focus. 

The  cross  section  of  the  reflector  in 
the  end  view  is  a  true  parabola,  and  the 
part  to  the  right  and  left  of  the  lights  in 
the  side  view  will  be  the  same  curve »  but 
the  curv^e  between  the  lamps  may  be 
omitted  if  desired,  though  to  be  correct 
the  curV'CS  should  be  carried  down  until 
they  intersect. 


A  lamp  should  be  used  that  has  little 
or  no  mechanism  under  it  to  cast  a 
fthadow. 

The  reflector  and  lamps  can  be 
arranged  to  be  raised  and  lowered  over 
the  printing  frame  so  it  may  be  used  for 
out-door  exposure,  too. 

The  reflector  and  car  were  laid  out  by 
Mr, [Dan  Wehnes,  of  the  Cleveland  Arm- 
ature Works,  and  these  illustrations 
made  by  Mr.  Edward  Sauer, 


A  Metal  Straight  Edge. 

A  STRAIGHT  edge   to  aid  in   trim- 
ming small  sheets  may  be  made  of 
galvanized  iron  in  cross  section  like 
a  A»  which  gives  stiffness. 

The  lower  points  are  placed  on  the 
paper  and  the  knife  is  run  along  the 
edge. 


In  the  Engineering  Record  of  Nov.  26 
there  is  a  description  with  illustration  of 
a  variable  speed  motor.  M 

The  Engineering  Record  for  November 
19  gives  us  a  description  of  the  most 
powerful  locomotive  in  the  world,  an 
electric  locomotive  for  use  on  the  N.  Y. 
C.  &  H,  R.  R,  R.  in  New  York  City. 
Some  interesting  tests  were  made  show- 
ing the  great  value  of  this  machine,  indi- 
cating a  large  use  of  this  same  class  of 
locomotives  in  the  near  future. 


I 


The  Engineering  News  of  November 
JO  has  an  article  of  value  in  the  design 
of  coal  bunkers  and  storage  bins  for  soft 
coaL  It  discusses  the  dangers  attend- 
ant on  storing  large  quantities  of  soft 
coal,  and  gives  some  limiting  dimensions 
for  piles  or  bins  of  coal,  with  suggestions 
for  design. 


French  Ideas  on  the  Preserva- 
tion OP  Tubes,  Etc — The  French 
Marine  Department  have  issued  orders 
that  tubular  boilers  when  not  in  use  are 
to  be  filled  with  water  to  which  is  added 
a  small  quantity  of  lime  or  soda  and  those 
parts  which  are  inaccessible  to  the  appli- 
cation of  the  brushy  coal  tar  must  be 
burned  under  them,  the  smoke  condettses 
on  the  cold  iron  and  protects  the  metal. 
The  external  parts  that  are  to  be  painted 
are  given  a  coat  of  red  lead. 

The  U.  S.  Civil  Semce  Commission 
will  hold  examinations  Feb.  23  and  24 
for  the  positions  of  civil  engineer  at  $2,250 
per  year,  and  for  teacher  in  the  Indian 
service  at  from  $540  to  $600  per  year. 
AppHcants  should  at  once  apply  either 
to  the  United  States  Civil  Service  Com- 
mission, Washington,  D,  C,  for  Applica- 
tion Form  1312.  No  application  will  be 
accepted  unless  properly  executed  and  i 
filed  with  the  commission  at  Washington. 
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A  Few  Hints   on    Drawing  for 
Reproduction. 

THOUSANDS  of  architects,  in  spite  of 
their  experience  and  fame,  are  com- 
pletely in  the  dark  as  to  the  proper 
way  to  prepare  a  drawing  for  reproduc- 
tion in  a  newspaper.  Once  in  a  while 
they  may  by  accident  produce  a  good 
reproduction,  but  in  the  greater  number 
of  drawings  the  engraver  or  the  staff 
artist  has  to  go  over  the  work  and  rein- 
force it  in  many  places.  The  combina- 
tion of  white  paper  and  India  ink  is  not 
the  only  ihing  necessary,  Kach  line 
must  stand  out  by  itself,  and  scratchy 
effects  entirely  avoided.  Make  your 
lines  6rra  and  bold  and  the  amateurish 
look  can  be  avoided.  In  drawing  for 
reproduction  the  original  should  be  about 
three  times  as  large  as  the  size  of  the  cut 
intended. 

There  are  scores  of  other  hints  which 
might  be  given,  but  these  are  the  most 
important  ones.  To  those  who  w^ondered 
why  drawings  and  plans  of  theirs  sent  to 
newspapers  failed  to  appear,  these  few 
words  will  be  sufficient, 

BOOK  REVIEWS. 

Suction  Gas.  By  Oswald  H,  Haenss- 
ger.  Size  45x7 »  86  pages,  illustrated. 
Cloth  Ixjund.  Price,  $1.00.  The  Gas 
Engine  Publishing  Co.,  Cincinnati,  O. 

This  work  is  published  with  a  view  of 
supplying  the  demand  for  information 
on  suction  gas  producers. 

Owing  to  the  economies  necessarily 
practiced  in  Europe  where  nature  has 
not  furnished  a  supply  of  liquid  or  gase- 
ons  fuel  for  internal  combustion  engines, 
the  production  of  industrial  gas  from 
coal  or  other  fuels  has  advanced  consid- 
erabiy  more  than  in  America,  Conse- 
quently it  is  not  surprising  that  the  suc- 
tion gas  producer  has  developed  more 
rapidly  than  in   America,   where   nature 


has  been  more  generous  in  her  suppiy  of 
coal  and  gas. 

Notwithstanding  the  abundance  of 
supply  in  America,  the  European  sys- 
tems have  become  very  interesting,  and 
designers  are  endeav^oring  to  investigate 
further. 

This  book  then  supplies  a  nucleus  on 
which  to  build  up  a  knowledge   of  this 
subject,  and  the  illustrations  give  a  clear^ 
idea  of  apparatus  for  producing  suction 
gas. 

A  description  of  a  suction  gas  motor 
is  also  gi%*en»  with  suggestions  as  to  the 
care  and  oi>eration  of  many  parts  of  the 
plant,  and  the  work  closing  wilh  some 
chemical  properties  of  suction  gas. 


Sign  Writing  and  Drawing. 

It  is  assumed  that  the  office    man    has  i 
at  least  occasional  use   for  a  knowledge' 
of  lettering ;  and    may   be    interested  in 
the  book  at  hand    from    Excelsior   Pub- 
lishing House,   of    New   York,    entitled! 
'* Practical  Sign  Writing."     It  is  not  a 
new  work,  else  it  would   not    be  sold   at 
such  a  low  price  ;  yet  it  deals  with  prin- 
ciples, is  liberally   illustrated,    and  con- 
tains an  onth'ue  history  of  our  alphabet. 
The  subject  of  glass  embossing  is  like- 
wise taken  up  quite  fully. 

The  same  company  issues  a  volume  in 
stiff  covers  instructing  "How  to  Draw 
and  Paint/*  Tlie  principles  of  light  and 
shade,  of  perspective,  of  blending  colors 
for  harmony  and  for  contrast — these  are 
all  treated  and  amply  explained  in  this 
inexpensive  book  of  154  pages.  Half 
the  contents  consists  of  text  and  half  of 
illustrations,  examples  referred  to  in  the 
instructions  given. 

Practical  Sign  Writing  and  Glass  Em- 
bossing.— Size,  7x5  inches;  paper;  192 
pages;  price,  75c.;  published  by  Excel- 
sior  Publishing  House. 

How  to  Draw  and  Paint, — Size.  71-2 
X5    inches:     stiff    l>oard    binding:     15J 
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panes  ;  price,  50c, ;  published  by  ExceU 
sior  Publishing  House,  New  York   City. 

Messrs.  Spon  &  Chaiulierlain,  123-D 
Liberty  St.,  N.  Y.,  have  just  ready  a 
most  exhaustive  work  on  centrifugal 
fans  by  J,  H.  Kineally,  who  is  one  of  the 
greatest  authorities  iu  thiscountr>^  ou  the 
subject.  This  work  represents  the  ex- 
perience of  a  number  of  years  devoted  to 
this  special  branch  of  en^neering,  and  is 
full  of  valuable  data,  foruuilas  and  tables 
compiled  by  the  author  from  actual  prac- 
tice. The  publishers  are  sending  out 
free  an  eight-page  circular  describing  the 
book  to  all  who  are  interested. 


Reviews  for  Busy  Readers. 

In  the  list  lisi  ui  iH,.-,iLiou-s  applicants 
for  which  shall  take  the  Civil  Service 
examination,  we  note  the  position  of 
PaleontoJogic  Draftsman,  salary  S840  a 
year.  His  work  will  be  to  draw  illus- 
trations of  fossils,  etc. 


The  Engineering  Record  of  Oct,  29 
has  a  good  article  on  the  opening  of  the 
the  New  York  Subway,  ^ving  briefly  a 
history  of  the  undertaking  and  giving 
great  credit  to  Chief  Engineer  Parsons. 
A  noteworthy  fact  in  this  connection  is 
that  there  has  not  been  a  breath  of  scan- 
dal  throughout  the  entire  work,  and  it 
has  been  kept  out  of  politics  completely. 


The  Engineering  Magazine  for  Novem- 
ber has  for  its  first  article  **The  Build- 
ing of  a  Chinese  Railway,  showing  the 
practical  work  of  construction  by  one 
who  was  in  charge  of  the  work.  An 
illustration  of  a  native  Chinese  arch,  a 
stone  bridge  with  two  arch  spans»  shows 
that  the  Chinese  have  for  centuries 
known  the  principles  of  the  arch,  and 
the  bridge  appears  quite  modem  in  all 
Its  features. 


The  Engineering  Record  for  Nov.  12. 
has  a  timely  article  on  '*The  Chief  En- j 
gineer.'*  Too  many  draftsmen  getting  ihej 
detail  drawings  for  engineering  construc- 
tion, get  the  notion  that  they  are  IT  and} 
forget  the  head  who  has  engineered  the* 
whole  proposition  and  gotten  it  in  shape] 
to  turn  over  to  the  drawing  room  to  te| 
detailed. 

The  Engineering  News  in   its  issc 
tor  October  6  and    November    to   havel 
gixen  us   articles   on    Wind    Stresses  iiij 
Knee-Braced  Mill  Buildings   with   stf 
diagrams.      We  are   getting    some  newl 
information  in  these   da)  s   as   results  uf| 
researches  into  the  nature  of  stresses  1 
roofs  from  wind  pressures,  and  atlentitm^ 
is  called  lu  uecessar}*  i*rovi-sion  iuJci  'U' 
for  roofs  and  bracing. 


The  Engineering  News  for  October 
has    a    very    interesting  article    on 

nature  of  shearing  stresses  in  support  0^ 
the  view  that  these  are  not  a  separate! 
variety  of  stresses,  but  that  tension  audi 
compression  are  the  primary  stresses,  and 
other  divisions  including  shear  and  tor 
sion  are  merely  involved  combinations  of] 
tension  and  compression. 


The  Engineering  Record  of  No\'ember 
[2  gives  a  good  article  on  Electricity  in 
the  Machine  Shop,  showing  various 
modes  of  application  in  up-todate  sliop 
equipment. 


The  Engineering  Magazine  has  aj 
strong  feature  in  its  '*  Review  of  tht 
Engineering  Press."  The  review  is  well 
indexed,  and  aims  to  give  the  descriptive 
tit!e  with  short  explanatory  sub-lieading 
or  note  of  the  most  important  articles  m 
the  current  engineering  press.  The 
number  of  words  or  length  of  ilie  article 
are  given,  with  price  shown  for  which 
the  article  in  question  can  be  securer! 
from  the  Engineering  Magazine. 


HE  object  of  this  article 
is  to  make  a  closer  inves- 
tigation on  the  strength 
of  rings,  ring  sections,  or 
curx'ed  l>eams,  as  chain 
rings,  eye  bolts,  chain 
tlinks,  pipes  and  other  circular  or  tubular 
constructions  and  devices  occuring  in 
^shop  and  engineering  practice. 

Taking  as  first  example  for  the  ftir- 
tlier  investigation  the  illustrated  clamp. 
Fig.  1,  which  is  subjected  to  a  concen- 
trated load  at  the  pressure  screws.  In 
determining  the  dimensions  for  a  given 
Rafe  ring,  it  will  be  always  safe  to  as- 
imme,  according  to  many  designers  the 
ring  cut  at  B-B  in  two  halves  and  to 
figure  each  half  as  a  beam,  Fig.  2, 
(Another  reasonable  suggestion  that  will 
confound  many,  is  to  assume  the  ring 
:ut  in  line  of  A- A  and  to  treat  each  half 
a  hook.  Fig.  3.  This  method  seems  to 
still  safer. 

Under  the  above  two  entire  different 
yet   simple  assumptions,  I  e.,  con- 
ing the  ring  cither  as  beam  or  hook ; 
,o   two  entirely   different    rings   could 
shaped  for  one  and  the  same  condition. 


Fig,  2  and  Fig.  3.  Consequently,  from 
these  resulting  different  designs  of  a  ring 
follows,  that  fn  a  solid  ring  subjected  to 
a  concentrated  load  P  at  A.  A,  will  de- 
velop initial  combined  stress,  which  art' 
bending  and  shearing  at  A,  A,  and  bend- 
ing and  tension  at  B,  0  on  the  other  hand, 
or  when  loaded  as  per  Fig,  1  bending  and 
comprcssiion  at  n,B.  Tliis  will  bccnmt 
more  explicable  whtn  tracing  the  curva- 
ture of  the  elastic  line,  as  demunstratect 
iii  the  following : 

According  to  theory  of  elasticity,  h 
the  radius  of  curvature  of  a  previous 
straight  beam  element,  subjected  to  bend- 
ing  forces 

r-    EI 

Herein  is  :    E=^Thc  modulus  of  elasticity 

of  the  material. 

Herein   is;      I^The   moment   of   inertia 

of  a  beam  section. 

Herein  is  :     M=The  bending  moment  a! 

that  beam  section. 

As  E  is  constant  for  a  certain  material 
and  I  has  for  any  uniform  beam  section 
a  definite  value,  it  is  evident  that  iht 
rarlius     of    curvature    r    cunld    become 
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indefinitely  only  when  M-  O.    Abstract-      law    as    expressed    by    fbrmoU   I, 

ly,  the  elastic   line  of  a   beam   will   be     straijrht  beams,  would  abo  hold  true  for| 

a    straight   line,   that    is    the   radius   of     curved  beams,  such  as  a  ring.    The 

curvature  r=r  oc   only  when  the  beam  W     dius  of  curvature  will  not  have  then 
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thought  weightless  and  not  subjected  to     rational   value'  as    in    the    case  of  the 

any  outside  forces  like  P.  straight    beam,   but   it   will    represent   ' 

Under  certain  consideration  the  same     relative  value  to  the  mean   radius  r" 
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At  present  we  consider  the  ring^  circu- 
lar and  it  is : 


1. 


R(i-^):-.36tR. 


(8) 
(9) 


and       1=  -^-R  =  ,636  R. 
w 

Therefore  the  moment  at  B 

Mb  =.182  PR 

and  opposite  moment  at  A 
M^=.3i8  PR. 

To  the  bending  stresses  from  moment 
Mb  is  to  be  added  the  tensile  fibre  stress 
from  V2P  3t  b  or  Vl'P<^os  ^  at  any  point, 
respectively,  substractcd  when  load  is 
applied  as  shown  in  Fig,   L 

A  ring  designed  for  uniform  strength 
and  lightness  may  assume  the  cross-sec- 
tions sudi  as  shown  in  Fi'^',  1. 

In  machinery  curved  beams  very  often 
occur  and  above  formidas  could  be  used 
to  figure  and  design  a  frame  or  yoke. 
Where  there  are  more  than  two  loads 
P  acting  upon  the  ring,  the  problem 
still  remains  in  that  part  the  same 
which  has  been  said  about  the  axis 
of  the  centre  of  gravity  of  the 
arc  between  two  loads.  After  some 
further  investigation  we  will  find  that 
the  bending  stresses  become  lesser,  and 
the  tensile  respectively  compression 
stresses  more  active  w^ith  a  greater  nimi- 
ber  of  P.     And  that  in  the  case  where 


IM 


the  load  is  equally  distributed  the 
ing  moments  have  entirely  disappeared, 
as  for  instance  in  cylinders  under  pn 
sure.     To  cause  a  permanent  stretch 
deformation  in  a  ring  eye,  bolt  or  pipe, 
etc.,  the  figured  ultimate  load  after  fon 
mula  8  respectively  I)  will  be  much  low 
as   practically   permissible.     So    for  ii 
stance   eye  bolts    will   stand   in  averaj 
cases  about  hcicc  the  figured  loads 

But    when   crushing   pipes    under   an 
hydraulic  press  the  ultimate  loads  figure<Ul 
will  he  of  appalling  accuracy   with  thc^ 
load  reduced    from   the  pressure  gauge. 
In   a%Trage  cases   eye   bolts    will   stand 
about  tw'ice  the  figured  loads. 

The  greater  strength  of  a  ring  or  eye 
bolt,  can  be  accounted  for  the  practical 
impossibility  to  apply  a  load  concentrated 
at  a  point,  as  assumed  in  above  investi- 
gation. Further,  that  in  stretching  out 
a  ring  the  leverages  1  and  1,  become  lesser, 
On  the  other  hand,  in  crushing  a  pi 
Fii,  4,  the  contact  surface  is  increasing 
for  the  first  in  al>oiit  the  same  ratio  as  1 
and  1.  To  the  importance  of  the  shape  of 
contact  the  not  unknown  fact  may  be 
cited,  that  a  clevis  fitted  and  tested  for 
the  main  hook  h"ig,  H,  often  will  not 
stand  the  capacity  of  an  auxiliary  hook, 
where  the  load  is  concentrated  as  per 
Fig,  10. 
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Laying  Out  a  Rain  Shed  on  an  Inclined  Roof. 


rTliis  problem  is  a  rain  shed  on  an  in- 
clined roof,  round  at  the  top  and  sijuare 
at  the  bottom.  Fig.  1  is  a  side  elevation 
of  rain  shed,  First  draw  the  line  DB, 
giving  the  angle  of  the  roof.  Then  draw 
the  stack  to  the  size  desireiU  Draw  AC 
at  the  point  where  the  rain  shed  will 
strike  the  stack.  Make  the  points  D  and 
n    equitlistaiit    rrr>m    the    center    line    nl 


nV    VV.    M.    A,   COOK. 


the  stack.    Join  C  and  A  to  D  and  B. 

Fig.  2  shows  half  of  tlie  plan  view, 
making  the  distance  EG  one-half  the 
width  at  bottom.  Tlie  lines  GE  and 
HF  arc  found  by  projecting  up  from  the 
points  li  and  D,  Draw  the  half  circle, 
as  shown,  and  divide  it  in  nine  parts, 
and  number  tliem  as  show^n.  Now  draw^ 
your  lines   from   F  to  1,  2,  3,   1  and  5j 
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and  from  F  ta  5,  6,  7,  B  and  0.     Now,      witli    your 
Fig.  3.  we  draw  the  line  IK 
draw  a  line  at  rig;ht  angles  to 


going  to 
and  at  T 


IK.  Make  the  distance  IK  equal  to  the 
vertical  height  of  the  rain  shed  in  front 
(Fig.    1),   and   make   JK   equal   to  the 


FIG 


vertical  height  of  the  rain  shed  at  the 
back.  At  J  also  draw  a  line  at  right 
angles  to  line  IK.     Now  go  to  Ftg.  Z 
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dividers  and  set  it  to  the 
distance  EI,  lay  out  on  Fig.  3  from  I  to 
1  and  so  on  until  you  have  the  numbers 
from  1  to  5  down,  then  take  the  dis- 
tances froni  F"  to  5,  6,  7,  8  and  9  (Fig. 
'^)  and  lay  them  nut  as  J5,  JO.  jT,  J^ 
and  J9   (Fig.  3), 

We  now  connect  K  with  the  points  1, 
*2,  3.  4  and  5  on  line  I  and  with  the 
points  5.  6.  7,  8  and  9  on  line  J. 

In  laying  out,  first  get  the  len^^h  from 
A  to  B  in  Fi<r.  1  and  put  it  In  Fig.  4,  as 


B 


shown.  At  B  draw  the  line  BE  perpen- 
dicular to  BA  and  make  BE  equal  to 
the  distance  GE  (Fig.  2).  Now,  with 
your  dividers,  take  the  distance  Kl  (Fig 
3)  and  lay  it  out  from  E  (Fig,  4)  to  1 
on  line  Al,  With  your  dividers  take 
the  distance  12  in  Fig,  2  and  lay  out  the 
distance  VJ  in  Fig.  4.  As  before,  take  the 
distance  K9-  (V\^,  3)   and  lay  it  out  as 
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4).    Continue  this  process  up 


Take  the  distance  BD  in  Fig,  1  and 
mark  it  in  Fig,  4  from  E  to  F,  Then 
as  before,  set  your  dividers  from  K  to 
5,  G>  7,  8  and  9  in  Fig.  3,  and  place  them 
in  Fig.  4.  We  now  want  the  length  on 
the  back.  Take  the  length  CD  ( Fig.  1 ) 
id  lay  it  out  in  Fig.  4  as  DD  and  lay  out 
'^F  in  Fig.  2,  lay  it  out  as  from  F  as 
FD,  Fig.  4.  This  lays  out  half  of  the 
rain  shed,  and  the  other  can  readily  be 
found  by  turning  it  over  on  another 
sheet  and  marking  it  off. 

"The  Boiler  Maker." 


The  Drawing  of  a  Foot  StooL 

The  interest  in  the  drawing  of  the  foot 
fitool  lies  in  a  few  facts  that  will  be 
pointed  out  as  we  proceed. 

It  is  well  arranged  on  the  sheet,  the 


Some  may  say  that  that  is  a  little  thin^ 
but  it  often  shows  the  character  of  the 
man.  there  is  a  right  and  a  wrong  way  to 
i\o  things  and  since  these  lines  arc  not 
a  part  of  the  object  they  should  not 
touch. 

Notice  how  many  drawings  you  hav 
where    the    projection    lines    touch 
views  of  the  object  and  see  if  they 
not  appear  as  if  all  the  territory  between^ 
the  views  belonged  to  the  views. 

It  is  not  necessary  to  shade  portion<; 
in  any  view  which  are  as  well  shown  as 
the  parts  in  the  top  view;  really,  shading 
of  that  kind  is  a  waste  of  time  and  out 
of  place  in  a  well-defined  drawing,        ^t 

Then,  too,  the  lines  of  the  object  are 
full  and  distinct  and  heavier  than  the  pro- — 
jcction  and  dimension  lines.  ^ 

In  the  end  view  small  circles  are  shown 
at  the  centers  of  radii  for  the  curves 
the  opening  in  the  legs. 


r--^+ -"" 
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SCALE -^  W',tfff. 


All  P/eces  f  Thick. 


v^ 


views  are  not  crowded  and  no  more  are 
shown  that  needed. 

The  projection  lines  are  not  run  into 
the  object  as  so  often  occurs* 


This  is  a  good  thing  to  do  especially] 
if  the  drawing  is  to  be  traced. 

These  comments  tnay  be  adopted  by 
some  of  th^  older  readers,  too. 
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Tangential  Water  Wheels. 

A  great  deal  has  been  done  in  the  past 
Iwcnty-tive  years  to  increase  the  effi- 
ciency of  nozzles  with  the  idea  of  using 
the  strei-ms  for  fire  and  power  purposes. 

To  mctt  the  demand  for  tangential 
water  wheels,  a  class  has  been  developed 
that  show  highest  economy,  close  regu- 
lation and  reliability  of  service. 

The  nozzle  to  control  the  flow  of  water 
to  the  wheels  is  of  a  special  design,  this 
matter  having  been  investigated  for  some 
years  by  The  Abner  Doble  Co.,  of  San 
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a  screw  and  hand  wheel. 

Tangential  water  wheels  as  nsed  in  a 
great  many  places  for  electric  power 
generation  under  high  velocities  of  water 
and  the  design  of  the  parts  must  be  care- 
fidly  considered. 

All  wheels  of  this  firm  are  provided 
with  their  well-known  ellipsoidal  buck- 
ets, made  in  cast  iron,  semi-steel,  gun 
metal  or  steel  casting  as  desired. 

Each  bucket  straddles  the  rim  of  the 
wheel  and  is  machined  to  fit  both  sides 
and  periphery. 
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Francisco,  Cal.,  and  resulting  in  their 
particular  style  of  nozzles  and  wheels. 

Tlie  characteristic  features  of  the 
*'Doble**  nozzle  are  the  tip  and  the  needle 
regulator  within  it.  The  tip,  wdiich  is 
of  brass,  has  a  carettjlly  ground  and 
polished  inner  surface  and  is  screwed  on 
to  the  casting.  The  needle  is  also  of 
brass,  highly  polished  and  having  the 
shape  of  a  plumb-hob,  such  as  is  used 
on  an  engineer's  transit. 

It  is  attached  to  a  steel  spindle  extend- 
ing back  within  the  upper  fork  of  the 
casting,  this  spindle  being  controlled  by 


The  bucket  shown  in  the  illustration 
was  in  service  58G  twenty-four  hour  days 
under  1300  feet  head  (564.2  lbs.  pres- 
sure). They  seem  to  have  worn  evenly 
though  it  is  said  that  the  water  carried 
much  dctritics.  The  next  illustration 
shows  one  of  the  largest  and  most  power- 
ful wheels,  built  and  run  under  a  head  of 
l/iGO  feet  and  driving  2,000  K,  W.  gen- 
erators at  the  Labia  Power  House  of 
the  California  Gas  and  Electric  Co.  The 
wheel  body  is  a  nickel  steel  forging  10 
feet  5  inches  in  diameter,  and  is  bolted 
to  the  flanged  end  of  the  nickel  steel  hoi- 
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Perspective  Drawing. 

By  A.  W.  WOODS. 
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HEN     beg^inning 

the  study  of  per* 
spect  i  ve  we  believe 
it  is  a  good  idea 
to  present  the 
whole  subject  with 
the  location  of  the  different  points 
rather  than  by  piecemeal,  or 
showing  parts  sepirately  and 
then  uniting  the  whole,  as  is  gen- 
erally taught  in  text  books. 

We   will    remember  our  own 
experience  along  this  line,  until 
we  run  across  a  diagram  like  the 
accompanying  illustration, giving 
the   principal  rules    involved, 
w  h  i  c  h    w*as 
largely    self 
explanatory 
without  going 
into  a   lot  of 
technical    de- 
tail. 

A  perspec- 
tive drawing 
shows  in  ad- 
vance how   a 

building  is  going  to  appear  from 
a  certain  point  of  view  wlien 
completed;  but  aside  from  giving 
a  general  idea  it  is  of  but  little 
use  to  the  builder.  Though 
draw^n  to  a  scale  at  a  given  point 
it  diminishes  toward  the  vanish- 
ing points  and  as  these  points 
are  necessarily  beyond  the  limits 


of  the   paper    and 
when  removed  from 
the  bi*i  rd  their  ex 
act  location  is  lost. 
thereby  destroying 
the  scale.  The  scale 
line^  in  the  illustra^| 
ticn,  is  taken  at  the^ 
corner  of  the  plan. 
It  could,    hcwevei] 
he  either   to   rigl 
or  left,  as   desire 
but     the   point 
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the  corner  of  the  building  and  at  an 
angle  of  fifty-two  degrees  and  thirty- 
eight  degrees  from  the  scale  line. 

We  select  the  above  point  of  sight  in 
order  to  condense  the  work,  bwt  for  a 
pleasing  effect  it  should  be  at  a  distance 
equal  to  four  or  five  times  the  height  of 
the  building. 

The  outer  lines  from  the  point  of  sight 
fo  the  picture  line  are  always  paralleled 
to  the  sides  of  the  floor  plan  whether  the 
building  is  square  or  not  and  the  lines  of 
the  lloor  plan  radiate  to  the  point  of 
sight  till  they  intersect  the  picture  line 
and  from  there  they  are  plumb.     In  this 


we  have  only  shown  the  principal  lines. 

The  horizontal  line  can  be  anywhere 
below  the  picture  line  and  the  building 
adjusted  to  it  as  best  suits  the  taste  of 
the  draftsman.  In  this  case  w^e  show 
the  building  on  level  ground  and  the 
horizontal  would  than  be  on  a  level  with 
the  eye  or  about  five  feet  above  grade  as 
shown  in  the  drawing,  and  is  the  only 
straight  line  running  through  the  build- 
ing. 

A  little  practice  will  enable  the  learner 
to  select  the  best  view  to  take  for  his 
subject.  — National  Builder. 


Interior  Girders. 
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HE  interior  girders  in  an 
office  building  of  the  skel- 
\.W    ^^       eton  or  cage  type  really  play 
*-^i^  I  or  should  play  a  more  im- 

^r^^^^i^  portant  rale  than  the  mere 
-  ^  carrying  of  the  iloor  Ijeams, 
Based  upon  the  general  assumption  of 
the  theory  of  wind  bracing  that  the  build 
ing  is  to  be  considered  as  a  cantliev  %- 
girder  placed  on  end,  it  is  evident  that 
x\\\$  bracing  will  require  horizontal  struts 
as  well  as  the  vertical  struts  or  columns 
af  the  building.  Wlicther  these  are  con- 
sidered as  performing  a  duty  similar  that 
of  the  posti  in  a  truss,  or  simply  as  hori- 
zontal columns,  the  necessity  of  their  con- 
*^ideration  in  relation  to  horizontal  pres- 
sure from  wind  or  other  agencies  seems 
evident*  In  their  design,  therefore,  the 
stmt  consideration  should  not  be  for- 
gotten. 

One  way  of  producing  the  strut  or  col- 
umn effect  is  the  use  of  girders  of  as 
great  a  depth  as  the  architectural  re- 
nin rements  will    permit.     This   may    be 


brought  about  either  by  using  deep  beams 
or  built-up  girders.  Another  way  is  the 
development  of  the  strut  along  column 
lines — tliat  is,  the  use  of  a  double  beam  or 
double  channel  construction.  Where  this 
type  can  be  used  an  advantage  can  often 
be  secured  in  maintaining  the  same  depth 
of  girder  as  that  of  the  floor  beam,  thus 
eliminating  all  projections  below  the  gen- 
eral ceiling  line  and  admitting  of  a  flush 
ceiling  tliroughout.  By  this  means  is 
avoided  the  production  of  arbitrary  lines 
to  govern  the  location  of  partitions  be- 
tween rooms.  It  permits  the  interchange- 
ability  or  subdivision  of  rooms  with  par- 
tition walls  at  any  desired  point,  based, 
of  course,  upon  the  assumption  that  the 
floors  would  be  designed,  as  they  usually 
are,  sufficiently  strong  to  support  these 
partitions  at  any  point  in  the  floor  con- 
struction. 

The  objection  to  the  use  of  tlie  close 
double  beam  girder  is  the  difficulty  of 
handling  the  floor  beams  and  girders  in 
erection  where  tliese  beams  frame  into 
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the  girder.  It  will  be  readily  understCKxi 
that  the  riveting  or  bolting  of  the  con- 
nections for  these  beams  to  the  girders  is 
of  necessity  attended  with  considerable 
difficulty,  which  is  also  encountered  in 
setting;  them  in  place.  To  overcome  this 
it  has  of  late  been  the  practice  of  some 
structural  engineers  to  separate  the 
double  beam  or  double  channel  sufficient- 


is  doubtless  advantageous  in  some  con- 
structions. Another  apparently  practical 
arrangement  has  been  used  in  several 
cases,  notably  in  the  St,  Paul  building  in 
New  York  City,  where  the  interior 
double  beam  girder  has  been  separated 
sufficiently  to  permit  the  use  of  a  beam 
or  channel  on  each  side  of,  or  straddling, 
and  extending  beyond  the  column,  the 
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ly  for  the  easy  handling  of  connections 
for  the  floor  beams  in  erection,  using  as 
separators  short  pieces  of  beams  at  the 
ordinary  interva!  of  three  to  five  feet.  In 
some  cases  this  method  has  been  used, 
abutting  the  ends,  where  possible,  against 
columns  or  else  against  a  side  plate 
riveted  to  the  face  of  the  column.     This 


■ 


projecting  ends  to  be  utilized  as  a  bracket 
for  the  support  of  the  outside  wall  or 
spandrel  beam. 

This  construction  has  sometimes  been 
ustrl   in    high    buildings    with    channels 
rivetcrl  to  gusset  plates,  which  arc  in  turn 
fastened  to  the  sides  of  the  column.    In  ■! 
this  way  the  gusset  plate  type  of  win<l 
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apart  from  their  end,  vvliicli  is  the  erec- 
tion of  a  building.  The  building  is  the 
end.  This  is  what  the  owner  invites  the 
architect  to  produce  for  him,  and  its  pro- 
duction is  what  he  pays  the  architect  for. 
One  stage  in  the  production  of  a  build- 
ing is  the  estimation  of  its  cost.  For 
this,  if  the  owner  pays  a  fee,  he  gets  in 
return  the  knowledge  which  lie  wants  and 
which  is  therefore  of  value  lo  liim.  What 
further  values  does  he  get  by  having  the 
drawings  handed  over  to  him  ?  None 
whatever,  unless  he  means  to  use  them  to 
^reduce  a  lionsc.  It  is  the  client's  right 
to  use  the  drawings,  which  is  granted 
when  lie  is  given  possession  of  thciii. 
This  is  the  implication,  and  in  the  inif>li- 
cation  is  implied  a  recognition  of  I  he  true 
nature  of  an  architect's  drawinsrs — tliat 
they  are  but  means  to  the  protluciion  of 
a  building.  But  has  the  client  a  right  to 
use  an  architect's  drawin;::!:  apart  from 
the  architect  and  against  the  wishes  of 
the  architect?  Is  the  law  then  to  be  in- 
voked to  enable  clients  to  cheat  their 
architects;  to  enable  anyane,  who  Itas 
once  deceived  an  architect  into  making 
drawings  for  the  purpose  of  erecting  a 
house,  to  bone  the  drawings  and  walk  olT 
with  them,  under  the  protection  of  the 
police? 

The  vexed  question  of  who  owns  an 
architect's  drawings  is  about  to  be  settled 
for  Englishmen,  says  the  Canadian 
Architect,  by  an  appeal  from  the  decision 
in  the  case  of  Gibbon  vs.  Pease.  This 
suit  by  a  client,  for  the  possession  of  the 
drawings  upon  the  conclusion  of  the 
work,  was  decided  in  favor  of  the  client, 
Gibbon.  The  weak  point  in  tlie  case,  on 
the  side  of  architects,  is  the  custom,  ac- 
quiesced in  apparently  by  the  profession, 
that,  when  a  building  is  not  carried  out, 
the  drawings  should  be  given  up.  in 
order  that  the  client  may  have  something 
for  his  money.  The  client  has,  as  a  mat- 
ter of  fact,  got  something  for  his  money. 
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He  has  got  accurate  knowledge  of  how 
much  it  would  cost  him  to  build.  If  it 
is  this  knowledge  which  causes  him  to 
desist  from  Ids  purpose,  its  value  to  him 
is  measured  by  the  extent  to  which  he 
saves  himself  from  embarrassment  by  so 
desisting.  He  has  probably  got  tlie  worth 
of  his  money,— 5*0.  Architect  and  Build' 
ins  ^c%vs. 

Making 
Architectural   Drawings, 

To  the  beginner,  in  architectural  draw- 
ing,   as   in   all   others,   there   appears 
**boo-boo  man"  in  the  shape  of  lack  of 
knowledge  as  to  sizes  of  various  objects. 

These  objects  are  so  common  and  in 
such  near  relation  to  our  everyday  life 
that  it  is  not  hard  to  realize  their  shapes 
from  the  names  given. 

No  onc^  we  might  say,  does  not  knOT^ 
what  a  door  or  window  is,  and  there  is 
a  large  number  of  objects  that  are  not 
so  common,  but  which  are  easily  under- 
stood. ^ 

Let  is  be  required  to  lay  out  the  2f^^| 
ran  Clements    of    rooms    in    a    two*stor>' 
house,    each    sketch    or   drawing    being  ^ 
called  a  '*p!an*'  and  usually  tabled  firs^J 

FLOOR,  SECOND  FI.OOR,  elC,  CtC. 

Tlic  illustration  here  given  shows 
three  rooms  and  a  hall  down  statrs,  an  J 
three  rooms  and  a  bath  upstairs,  the 
building  being  what  is  imdcrstood  as  a 
frame  dwelling. 

It  might  be  well  to  state  that  archi- 
tectural drawings  are  <lrawn  to  scale :  that 
is,  not  full  size,  but  to  a  size  usually  Y 
to  the  foot,  though  in  some  cases  i"  to 
the  foot  is  used. 

In  laying  out  a  plan  it  is  necessar}*  to 
know  the  sizes  used,  so  to  get  all  parts 
in  proportion,  and  by  a  little  observation 
on  the  part  of  the  draftsman  many  di- 
mensions may  be  found  to  aid  in  the 
w^nrk.     It  might  be  a  good  idea  to  jot 


I 


» 


i 


these  down   as  you  measure  them,  and 
thus  have  them  for  ready  refrence. 

The  following  will  be  divided  under 
headinjq^s  of  the  parts  or  objects  as  they 
sre  needed  in  the  production  of  the  draw- 
ingi 

Walls,— These*  for  a  frame  house, 
consist  of  studding.  4"  wide,  the  sheath- 
ini^f  and  weather-boards,  or  clap-boards, 
the  lath  and  plaster.  ( No  allowance  be- 
ing made  for  the  paper/) 

Altogether  they  measure  about  iV  and 
are  so  considered  so  that  the  outer  and 
inner  lines  are  thus  made  G"  apart. 

The  partition  walls  are  made  of  stud- 
ding, 4"  wide,  two  lots  of  lath  and  plas- 
ter»  about  5"  aIto^^ether»  and  so  drawn. 

The  distance  between  walls  should  be 
made  a  convenient  figure,  in  even  feet  or 
half  feet,  as  shown,  and  the  size  of  rooms 
as  large  as  possible,  though  the  ones 
shown  are  a  trifle  small  in  some  parts  of 
the  house. 

Where  a  wall  projects  to  a  door,  this 
should  not  be  less  than  6". 

Rooms. — These  should  be  arranged  to 
be  as  convenient  as  possible,  not  so  one 
room  must  be  crossed  in  an  awkward 
way  to  enter  another. 

Since  carpet  and  matting  is  sold  in 
3- foot  widths,  a  room  should  be  9,  10|  or 
1*^  feet  wide,  etc.,  so  as  to  allow  these  ar- 
ticles to  cut  to  best  advantage,  though 
sometimes  this  is  hard  to  accomplish. 

The  placing  of  furniture  should  be  ar- 
ranged to  a  certain  extent,  too,  and  some 
thought  given  to  the  natural  light.  Space 
allowed  along  the  walls  for  beds  and 
dressers,  and  the  windows  arranged  ac- 
cordingly. 

Df)cms. — These  should  be  large,  the 
opening  on  the  drawing  just  shows  the 
actual  width  of  the  body  of  the  door. 

The  size  and  thickness  is  often  noted, 
as  shown  in  the  case  of  the  front  door, 
which  is  generally  larger  than  the  others. 

Doors  mav  be  obtained  in  widths  2'-0". 


2'-6'\  2'-H'\  2''W\  3'-10"  and  S'-G".  and  ti 
lengths  G'-O".  G'^fJ".  T'-O",  etc. 

For   inside   doors,   a   2'-G"    width  by 
t'-iV*  len°rth  is  generally  used,  while  the 
front  door  should  be  about  3'-0"  wide,__ 
and  closet  doors  2'-0",  ■ 

The  door  is  shown  open  a  trifle,  this 
line  beinof  drawn  with  the  30  deg.  tri- 
angle and  of  a  length  equal  to  the  width 
of  the  opening. 

Doors  should  be  arranged  to  swing 
back  against  the  wall,  to  be  out  of  the 
way  when  open,  and  also  be  located  so 
that  lar9'e  pieces  of  furniture  may  be 
carried  through  easily. 

Occasionally  a  door  will  have  to  be  lo- 
cated so  that  it  swtmjTS  against  another, 
but  it  is  generally  a  case  where  oi 
shut  most  of  the  time. 

The  step  of  outside  doors  is  show? 
extended  outside  the  wall  line. 

Openings  for  double  doors  are  general- 
ly 5''0"  or  G'-O",  though  a  narrower 
opening  may  be  made  in  some  cases  for 
a  sinde  wide  door.  These  openings  may 
he  finished  and  no  doors  shown,  the  space 
closed  with  curtains.  The  door  between 
kitchen  and  dining-room  may  be  a  double 
swing  one,  shown  with  two  lines. 

It  is  not  necessary  to  put  in  arcs,  show- 
ing the  swing  of  the  doors,  in  all  cases 

Transoms  over  the  doors  may  be 
marked  thus,  T— 10"x2'-fi",  and  written 
in  one  side  of  tlie  line  representing  the 
door. 

Wrxnows, — These  are  shown  by  means 
of  a  pair  of  light  lines,  paralk!  to  the 
wall  lines  and  terminated  by  cross  lines, 

The  distance  between  these  cross  lines 
i^  ecjiial  to  the  sash,  the  size  of  the  glass 
often  being  given :  this  is  the  width  and 
length  of  the  'light"  (pane),  and  the 
character  of  the  glass  is  determined  by 
the  description  given  in  the  specifications. 
Large  windows  may  be  marked  d,  s. 
(double  strength),  in    addition    to    the 


size. 


The  window  in  the  kitchen  should  be 
large,  at  least  4'-0"  wide»  wnuc  the  ma- 
jority of  the  others  need  not  be  more  than 
2'-G"  between  cross  hnes. 

STAiRS,^These  are  like  the  ordinary 
ones,  usually  3'-0"  to  3 '-6"  wide,  with 
lines  of  steps  8"  apart. 

The  stairs  should  start  at  least  4''0" 
from  the  front  waH  and  be  calculated  to 
end  in  a  convenient  place- 
In  this  case  there  are  19  steps  at  8" 
each,  or  12'-8"  from  first  floor  to  top  of 
second  floor,  and  deducting  12"  for  thick- 
ness of  cei liner,  would  make  the  rooms 
11 '-fi"  hi^h.  which  is  excessive. 

It  would  be  better  to  cut  oot  the  three 
corner  steps  and  calculate  the  distance 
from  top  of  one  floor  to  top  of  other  to 
be  10  feet. 

The  location  of  stairs  and  the  begin- 
ning and  ending  shall  be  carefully  con- 
sidered in  both  plans. 

The  top  step  should  be  at  least  6" 
from  the  edge  of  the  door  opening  in  the 
second  floor  plan. 

When  corner  steps  are  necessary,  they 
are  drawn  with  the  30-60  deg.  triangle. 
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Chimneys. — These  are  usually  built 
of  brick  and  have  openings  0"  to  8" 
square,  with  4"  brick  around  them. 

One  flue  for  the  grate  and  one  for  the 
kitchen  will  be  necessary. 

KiTCKEN  Sink. — A  kitchen  sink 
should  be  at  least  18"x26"  in  the  bowl 
and  liave  a  drain  board  21"  wide  and 
24"  long  if  possible,  and  there  shoold  be 
a  drain  board  at  each  end,  if  space  in  the 
kitchen  does  not  permit  the  use  of  a  table. 

Bath  Rckim.— The  tub,  seat  and  hnwl 
are  shown  in  the  accompanying  sketches, 
the  space  around  the  tub  should  be  about 
3"  and  the  objects  arranged  to  permit  the 
door  to  open  wide. 

Porch  RS— The  front  porch  should 
be  at  least  8'  0"  wide  and  extend  to 
Within  12"  of  the  sides  of  the  house  with 
the  steps  5  feet  long. 

The  side  porch  or  **stoop*'  is  about 
4'  0"  square. 

Miscellaneous  —  Cupboard  shelves 
are  12"  to  14"  wide.  China  closets 
should  be  fitted  with  two  sets  of  doors, 
so  that  articles  may  be  passed  through 
from  kitchen  to  dining  room. 


motion  and  tlie  nature  of 


journal 
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part.     When  the    moving 
part  is  round,  it  is  called 
a  journal  and  its  bearing  is 
sometimes  called  a  journal  box. 

All  bearings  wear  more  or  less  rap* 
idly  and  tlierefore  have  to  be  adjusted 
to  take  up  such  wear. 

The  adjustment  is  made  by  means  of 
brass  or  composition  liners,  which  are 
split  and  can  be  moved  in  the  direction 
of  the  line  of  the  pressure,  so  as  to  pre- 
serve the  shape  of  the  bcarhig,  or  be 
easily  moved  when  worn  out. 

In  Chapter  V,  a  method  was  shown 
of  adjusting  bearings  by  means  of  a  jib 
.uid  key.  Another  method  is  by  using 
a  movable  cap  with  bolts,  as  illustrated 
by  this  plate.  Journal  boxes  are  some- 
times bored  out  a  little  larger  than  the 
shaft  and  then  run  with  melted  babbitt 
This  form  of  box  can  be  taken  down 
when  worn  and  rebabbitted, 

Slidine  bearings,  such  as  are  used  on 
the  ways  of  lathes  and  planers  are  dis- 
cussed in  Chapter  VI,  of  Benjamin's 
Xotcs  on  Machine  Design. 

All  classes  of  bearings  are  designed 
on  the  general  principle  that  one  metal 
when  rubbing  on  another  will  stand  so 
many  pounds  pressure  to  the  square  inch 
of  surface.  This  pressure  depends  upon 
ilie  size  and  material  of  the  bearing;  the 


speed 

the  service. 

Let    W  =  total 
pounds, 

1  ==   length  of  journal  in  inches. 

d  =  diameter  of  journal  in  indies. 

N  ==  number  of  revolutions  per  min- 
ute, 

V  =  velocity  of  rubbing  in  feet  per 
minute. 

F  =  friction  at  surface  of  journal  in 
pounds. 

F==W  tan*,  nearly. 

Tan  4»  is  an  expression  which  shows 
the  angle  at  which  one  rubbing  surface 
will  slide  down  when  placed  on  another 
rubbing  surfoce.  Tan  *  will  be  given 
value  here  varying  from  ,01  to  ,05,  de- 
pending upon  the  kind  of  surface  and 
the  nature  of  the  lubricant. 

The  safe  pressure  on  joumals  may  be 
taken  at  from  300  to  500  pounds  per 
square  inch  of  projected  area. 

If  the  pressure  is  taken  too  great,  tbc 
oil  will  be  squeezed  out  and  the  bearing 
will  sci::e. 

The  projected  area  is  equal  to  tlie 
diameter  multiplied  by  the  length  of  jour- 
nal. 

Journals  should  be  designed  large 
enough  to  prevent  heating  and  wear  and 
for  strength  and  stilTncss. 

The  proper  length  of  a  journal  de- 
pends upon  the  liability  to  heat,  for  tbe 
friction  of  the  journal  produces  beat  and 
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if  thi*  projected  area  is  not  large  enough 
to  cxinvcy  the  heat  away,  it  will  keep 
getting  hotter.  Now,  if  the  diameter  is 
increased,  the  speed  remaining  constant, 
the  velocity  of  rubbing  will  be  increased 
and  therefore  the  heat  due  to  the  friction, 
more  rapidly  than  the  projected  area  is 
increased.  On  the  other  hand,  if  the 
length  is  increased,  it  increases  the  pro- 
jected area  faster  than  it  docs  the  fric* 
tion  of  nibbing.  Therefore  to  prevent 
heating,  increase  the  length  of  a  journal. 
Tlie  formula  for  a  journal  to  prevent 
heating  is: 

1=  W  N 
C 
C=^    a  constant  found  by  experiment 
and  may  be  taken  at   from   200,000  to 
400,000, 

To  design  a  journal  to  prevent  wear 
the  formula  is: 


ld  = 


W 
300 


When  300  is  the  allowable  pressure 
in  pounds  per  square  inch. 

Little  can  be  said  about  the  formulas 

for  strength  and  stiffness,  until  the  stu- 

I     dent   is   familiar   with   mechanics.     The 

!     formulas   can   be   used   as   given,   how- 

l     even 

r 


s 

And  for  stiffness 

E 


S=^  stress  per  square  inch  and  may 
be  taken  at  8,000  to  12,000  pounds  for 
steel  journals, 

E  =  modulus  of  elasticity  =  28,000 ,- 
000. 

No  factor  of  safety  need  be  used  with 
the  formula  for  stiffness,  and  for  both 
strength  and  stiffness,  the  maximum  and 
not  the  average  loads  arc  used. 


It  is  best  to  design  a  journal  by  all 
four  of  the  above  formulas  and  then 
take  the  safest  results. 


Qy  est  ions. 

1.     JTake  a  sketch  of  a  lath  bed  show- 
ing a  cross  section  of  the  V*s. 
2-     Same  for  the  planer  bed, 

3.  How  can  flat  slides  be  adjusted 
to  take  up  wear  ? 

4.  Sketch  a  stuffing  box  for  a  steam 
engine, 

5.  A  box  car  weighing  20  tons  is  de* 
signed  to  carry  a  load  of  50  tons.  It  is 
supported  by  two  trucks  having  four 
wheels  each.  The  axle  journals  arc  of 
Bessemer  steel  and  the  wheels  3G  inches' 
in  diameter. 

Design  the  journals  for  heating,  wear, 
strength  and  stiffness.  Speed  of  train 
45  miles  per  hour,  C  =  400,000.  Fac- 
tor of  safety  10. 

G.  Measure  the  crank  pin  of  some 
engine;  calculate  the  constant  and  com- 
pare them  with  those  given  in  tliis  chap- 
ter. 

7.  Calculate  the  safe  load  on  the  pil- 
low block  used  in  this  chapter,  consider- 
in  §^  heating  and  wear. 

8.  Using  the  maximum  load  found 
in  (T),  calculate  the  pressure  per  square 
inch  under  the  base  plate  and  determine 
from  tables  of  allowable  bearing  pres- 
sure on  brick  or  wood  given  in  the  engi- 
neering hand  books,  whether  the  base 
plate  given  is  large  enough. 

Some  Odd  Argebra. 

In  a  copy  of  algebra  used  in  the 
schools  of  Ireland  we  find  one  division, 
that  on  ** Permutations  and  Combina- 
tions," which  is  not  in  most  books  we 
see  on  this  subject. 

*'Each  of  the  arrangement  which  can 
be  made  by  taking  some  or  all  of  a  num- 
ber nf  things  is  called  a  PemTUtation." 
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"Each  of  the  groups  or  selections 
which  can  be  made  by  takii^n^  some  or  all 
of  a  number  of  things  is  called  a  Com- 
bination." 

*'In  formimr  combinations  we  are  only 
concerned  with  the  number  of  things 
each  selection  contains ;  whereas,  in  fonn- 
ing  permutations  wx  have  to  consider 
the  order  of  the  things  which  make  up 
each  arrangement;  for  instance,  if  from 
four  letters,  a,  b,  c,  d.  we  make  selection 
of  three,  such  as  a  b  c,  this  single  com- 
bination admits  of  being  arranged  in  the 
following  ways: 

abc,  acb,  bca,  bac,  cab,  cba, 
and  so  gives  rise  to  six  different  permu- 
tations." 

"Example:  Eour  persons  enter  a  rail- 
way car  in  which  there  are  six  seats,  in 
how  many  ways  can  they  take  their 
places  ?'* 
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"Tlie  first  person  may  seat  himself 
in  six  ways:  and  the  second  in  five;  the 
third  in  four,  and  the  fourth  in  three; 
and  since  each  of  these  ways  may  be 
associated  with  each  of  the  others »  the 
required  answer  is  6x5x4x300=^00/* 

'^Another:  "A  railway  carriage  will 
accommodate  five  persons  each  side:  in 
how  many  can  ten  persons  take  their 
seats  when  two  decline  to  face  the  en- 
gine and  a  third  cannot  travel  back- 
wards ?*' 

Another:  **Out  of  the  26  letters  of 
the  alphabet  in  how  many  ways  can  a 
word  be  made  consisting  of  five  different 
letters,  two  of  which  must  be  a  and  e?" 

An  endless  variety  of  problems  may 
be  made  up  in  this  manner  and  the  book 
gives  a  great  many. 


Orthographic  Projection. 

ILV    PKOF.   A.    EDWARD   RHODES. 


HERE  are  many    ways  of 
illustrating  how  the  several 
_  views  of  an  object  may  be 

^^  ^^     obtained.  Perhaps  the  best 
*        ^  device  for  this  purpose  is  to 

fold  a  piece  of  transparent 
paper  to  a  right  angle,  then  hold  it  over 
the  object  so  that  one-half  of  the  paper 
is  vertical  and  the  other  half  is  in  a  hori- 
zontal position.  We  then  speak  of  the 
horizontal  part  of  the  paper  as  the  hori- 
zontal plane  of  projection,  and  the  ver- 
tical part  as  the  vertical  plane  of  projec- 
tion. Imagine  now  that  you  are  looking 
•lirectly  down  through  the  horizontal 
plane  of  projection  (in  Fig.  1),  Mark 
on  the  horizontal  plane  of  projection  the 
four  corners  that  you  see  on  the  object: 


I 


connect  these  corners  and  you  have  the 
top  view  or  plan  of  the  object.  Now 
change  your  position  and  look  through 
the  vertical  plane  of  projection,  mark  on 
the  vertical  plane  of  projection  the  posi- 
tion of  the  four  corners  you  see,  con- 
nect them  and  you  have  the  front  view 
or  elevation  of  the  block.  Figure  2 
shows  the  horizontal  plane  of  projection 
unfolded  and  Fig.  3  shows  the  two 
planes,  and  drawing  as  they  actually  ap- 
pear on  the  drawing  board.  Notice  that 
the  top  view  is  directly  above  the  front  M 
vicw»  that  the  top  view  is  as  far  above  ™ 
the  ground  line  (meeting  edge,  or  fold* 
ing  line  of  the  two  planes)  as  the  block 
is  back  of  the  vertical  plane  of  projec- 
tion :  also  that  the  f n  mi  view  is  as  much 
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below  the  ground  line  as  the  block  is 
below  the  horizontal  plane  of  projection. 
By  understanding'  and  applying  the 
above   rules   of   ortbo^^raphic    projection 


cut  from  the  head;  thus  the  circle  left 
on  the  top  may  he  tangent  to  the  sides  or 
as  shown.  Diameter  of  top  circle  may 
be  I  kT  04-1^', 


the  geometrical  outlines  (working  views) 
of  any  object  may  be  drawn,  the  addi- 
tion of  dimensicins  and  other  data  being 
n:eiely  a  matter  of  Judgment, 

To  Draw  the  Square  Bolt  Head. 

The  surface  of  the  chamfer  is  really 
that  of  a  cone*  which  is  shown  by   the 


^ 


A  horizontal  line  is  drawn  to  give  the 
top  of  the  curve  in  the  front  view,  and 
the  lower  points  can  Ije  obtained  as 
shown.  Swing  ^  to  ^.  project  i^  to  c,  and 
draw^  cf  The  heiijht  of  head  is  equal 
to  the  diameter  of  IWt. 

TO  DRAW  A  SQrAKH  KUT. 

A  square  nut  is  usually  drawn  so  as  to 
show  tw^o  faces,  and  the  amount  of  cham- 
fer is  taken  as  explained  above,  also  the 


v^ 


X 


Bolt  Uead. 


dotced  line.     These  are  at   an    angle  of 
30'  or  J5',  and  much  or  little  may  be 


I        I 

top  circle.    The  illust ration  wHU  no  doubt 
explain  itself. 
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ILLU5TBATIMG. 


An  Ethical  Study  of  Monograms. 


By  Charles  C.  Riester. 


MB 


^^        ONOGRAMS—lheir  origin 
^^  and    heritage — an    ethical 

study  of  their  usages  in 
primitive  times,  the  growth 
from  hieroglyphical  writ- 
ing to  the  present  adoblion 
of  monograms,  which  is  essi^itial  for  the 
connection  with  the  individuaL 

Monograms  are  two  or  more  letters  in- 
terwoven or  made  so  as  to  cling  in  each 
other.  The  first  letter  of  a  name  made 
into  neat  initials  so  entwined  constitutes 
a  monogram. 

With  this  in  view  I  will  endeavor  to 
give  the  required  ethical  study,  for  which 
I  have  selected  six  sketches.  The  first 
being  a  modern  script  letter  M.  H.  W., 
the  three  letters  named  are  the  broadest 
in  the  alphabet,  to  entwine  them  so  as 
to  make  a  neat  monogram  requires  prac- 
tical experience.  You  will  notice  by  fol- 
lowing the  lines  of  the  H.  its  left  half 


Fig,   L 

is  carried  across  a  little  above  the  cen- 
ter of  the  M  which  you  perceive  is 
natural  enough,  the  right  half  follows 
at  the  bottom  of  the  W.     Bv  itself  the 


11,  would  look  very  odd,  but  with' 
and  W.  it  makes  a  neat  mono^jram, 

The   origin    of   the   monogram    dates] 
back  into  the  very  recesses  of  time  me-< 
niorial,   when   writing   and   letters   were 
in  the  fonus  of  rough  pictures,  outlined 
or  carved  on  stone  and  wood,  called  hie- 
roglyphics.     When   we   search    into  the 


Fig,  2, 
hidden  past  to  find  the  origin  of  hiero- 
glyphical  writing  it  astonishes  the  most 
intellectual  classes  and  brings  them  in 
touch  with  the  nativity  and  infancy  of 
hieroglyphical  writing. 

Hieroglyphics  —  a  crude  s>TnboIic 
meaning  of  thought,  made  to  convey  a 
knowledge  to  another  party  w^ithout  the 
use  of  gvittnral  sounds,  signs  which 
were  understood  by  the  sentient  race  of 
the  beginning  of  time. 

Records   are    found  with   inscriptions 
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of  hieroglyphics  in  ancient  Egypt  and 
China  as  far  back  as  3G00  years  B,  C. 
These  marks  or  pictures  carved  on  stone 
tablets  gave  the  historical  societies 
names,  messages  and  history;  by  the 
certain  hieroglyphics  they  could  ascer- 
tain where  and  by  what  race  it  came 
from.  These  pictures  were  sometimes  an 
individual  name  which  connected  it  with 
his  personality. 


F»g"l'  Fig,  4. 

Each  private  individual  of  note  had 
one  or  more  of  these  signs  which  famil- 
iarized  him  among  the  Plehians  they  at 
once  kncw^  the  so-called  hieroglyphics 
and  consequently  this  was  an  ancient 
seal  or  monogram. 

The  Egyptians  2000  years  0.  C  used 
a  picture,  drawing  or  caning  and  tinted 
lliem  in  natural  colors  for  giving  ex- 
pression on  walls,  buildings  and  the  sar- 
cophagi or  burial  place. 

Some  of  these  species  can  still  be  seen 
in  some  archcological  museums  in  for- 
eign countries. 

The  Plebians,  who  beheld  the  heiro- 
gKT>hical  writings  of  their  high  priests 
at  once  recognized  it  and  paid  homage 
by  getting  down  on  hands  and  knees 
with  meek  reverence  for  him  they  con- 
sidered immortal. 

Consequently,  this  was  the  first  im- 
pression of  the  value  in  linking  certain 
hieroglyphical  writings  to  their  person- 
ality, which  gave  them  prestige  in  popu- 
larity; hence  the  adoption  which  marked 
their     superiority.       For     instance^     the 


barbarious    tribes,    whose    highest    con^i 
ception    of   wisdom    was    to    assume    a 
like  greatness  of  their  king  to  the  sim. 
drew  a  rough  circle  with  strokes  emanat- 
ing from  it  with  a  vertical  spiral,  which j 
represented  the  name  of  their  king. 

The  presumption  of  hieroglyphics  ex- 
istence may  be  traced  to  the  oldest  period 
of  time.  The  Chinese  evidently  are  the 
only  contemporaries  with  the  Egyptians. 
Assyrians  and  the  Jews.  Through  the 
long  struggles  for  supremacy  between 
Babylonian  and  Persian,  the  triumphs 
of  the  Greeks,  followed  by  the  obsorp- 
tion  of  what  remained  of  the  Afaccdon- 
ian  conquests  in  the  Empire  of  Rome — 
throughout  this  vast  period  hieroglyph- 
ical  waiting  has  been  eminent.  This  deep 
research  has  not  as  yet  been  entertained 
by  any  historian,  for  whom  prudence  is 
his  consort. 

The  few  illustrations  I  have  given  in 
this  article  are  variable  in  fonns  and 
character.  No*  2  initials  are  W.  D.  B.. 
as  you  perceive  these  arc  made  into  a 
circle  and  is  the  same  script  used  in 
No.  1. 

Monogram  No.  3  is  E.  C.  J.,  this  de- 
sign is  very  neat  when  put  in  the  upper 


left  hand  corner  of  fine  stationery  and 
\sill  look  well  if  printed  in  colors,  say 
blue  on  heliotrope,  red  on  pink,  etc.  No 
4  and  5  are  more  conunon  and  sliow 
how    they    can    h«^    interwoven    or   hung 
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onto  each  other.  The  text  letter  used 
in  No,  G  can  be  so  worked  as  to  appear 
very  rich  and  unique  when  painted  with 
bronze  of  gold  and  silver. 

Monograms,  crest  and  coat  of  arms 
have  had  a  prevaiHng  persistency 
keeping  astride  with  the  uni versa!  con- 
flicts of  time,  yet  we  in  our  ajq^e  adhere 
more  and  more  to  these  individual  dis- 
tinctions. Those  who  cannot  boast  of  any 
heraldic  device  can  use  their  initials  by 

Ient\vining  them  into  a  monogram. 
Fig  6. 
As  the  American  Eagle  is  a  symbol 
of  the  United  States,  the  Lion  of  Great 
Britain,  the  Bear  of  Russia,  so  is  a 
monogram  a  symbolic  sign  to  corpora- 
tions, merchants  and  the  private  indi- 
viduals, it  is  the  keynote  to  popularity* 
To  assume  a  monogram  is  entirely  ap- 
propriate and  should  be  on  all  stationery 
used  for  private  correspondence. 


A  Marking  Alphabet 

(Prom  PemnAu's  Art  Journal) 


r^ 


^ 


Current  Towcs. 


Folks  in  Ruts. 


H'  world  is  full  o'  ruts,  ray 
bo}',  some  shalleran'  some 
deep ; 

All*  ev'ry  rut  is  full  o'  folks. 
.^    as  high  as  they  can  heap. 
Each  one  that's  grovelin'  in 
th'  ditch  is  growlin'  at  his  fate. 
An*  wish  in*  he  had  ^ni  his  chance  before 

it  was  too  latr 
lliey  lay  it  all  on   s  Kiuonc  tlse  or  say 

*lwas   jiisl   their   hick — 
They    never    onct    consider    that    'twas 

caused  by  lack  o*  pluck. 
Hilt   here^s  th'   word  of  one  that's  lived 

dean  through,  from  soup  t*  nuts : 
TH'  Lord  don't  smd  no  derricks  'round 
t'  hist  folks  out  'o  ruts. 


Some  folks  has  stayed  in  ruts  until  the) 

didn't  like  th'  place. 
Then   scramble  bravely   to  th'   road  an' 

entered  in  th'  race. 
Sich  ores  has  always  found  a  hand  held 

'out   to  th<.m   t'  grab 
An'  cling  to  till  they'd  lost  the  move  pe- 
culiar to  a  crab. 
Bui  only  them  that  helps  themselves  an' 

tries  fer  better  thin,?s 
Will  ever  see  th'  helpin'  hand  t*  which 

each  climbwr  clings* 
ThU  here's  the  hard,  plain,  solemn  facks, 

w^ithout  no  Ifs  or  huts: 
Th*  lord  don't  send  no  <lerricks  Vniuut  t' 

h1st  folks  out  o'  ruts. 

— Baltimore   American 


Too    Many   Applicants   for   the 
Panama  Canal  Service. 

The  United  States  Civil  Service  Com- 
mission is  receiving  thousands  of  inquir- 
ies concertJing  examinations  for  the  Pa- 
nama Canal  service,  and  for  the  inform- 
ation of  the  general  public  it  .mnounces 
that  the  number  of  applicants  for  clerical 
and  professional  positions  in  that  service, 
including  clerk,  bf>okkeeper,  timekeeper, 
surgeon,  physician*  pharmacist,  hospital- 
interne,  trained  nurse,  assistant  civil  en- 
gineer, instrument  man,  transit  man,  level 
man,  rodman,  and  chainman,  is  far  in  ex* 
cess  of  the  ne^  ds  of  the  ser\'ice,  and  it  is 
not  expected  that  any  more  examinations 
nf  this  kind  will  be  hekJ  in  the  near 
future.  No  more  applications  will  be  ac- 
cepted for  these  positions  at  this  time, 
and  no  further  information  will  be  fur- 
nishcd  in  regard  to  them. 

Competent  and  experienced  persons  are 
especial  I}-  desired  for  positions  as  mem- 
bers of  steam-shovel  crews»  particularly 
crane  men  and  pit  foremen. 


Sweet  and  Sticky. 

The  Engineering  Record  of  Septem- 
l>er  17th,  gives  an  account  of  a  molasses 
I»uniping  plant,  for  discharging  nmlasses 
from  tank  steamers  into  tanks  in  ware- 
liouses. 

The  same  paper  in  their  issue  of  Nov. 
'2il,  gives  a  description  of  apparatus  for 
pumping  tar  and  other  heavy  liquids. 
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Mechanical  Messengers* 
Pneumatic   Garners  for  Draw- 
ings, Tracings  and  Packages. 

In  mockrii  stores,  factories  and  office** 
ihcre  are  so  many  uses  for  mechanical  or 
pnenmatic  carriers  that  a  messcnq:cr  ser- 
vice is  becoming  an  important  part  of 
building  equipment.  In  the  Western 
Union  buildin!^:.  New  York.  150.000  mes- 
sages are  distributed  daily  by  the  Lam- 
son  pick-up  carrier.  From  a  central 
distributing  station  on  the  eighth  Hoor 
pick-up  carrier  lines  radiate  to  all  parts 
of  the  operating  rooms  on  the  seventh 
and  eighth  floors,  delivering  messages 
to  the  hundreds  of  operators  quickly  and 
accurately.  In  banking  institutions  and 
in  brokers*  offices  it  is  often  the  case 
that  the  bookkeeping  department  is  sepa- 
rated from  the  tellers  and  cashier,  and 
mechanical  carriers  are  employed  to  con- 
vey depositors  passbooks  from  the  tellers 
to  the  bookkeepers,  sometimes  in  other 
rooms.  In  a  location  where  rents  are 
high  this  carrier  allows  institutions  which 
deal  directly  with  th^  public  to  have  a 
comparatively  small  space  on  the  ground 
floor,  with  the  clerical  force  Ifjcated  in 
less   expensive  quarters. 

In  a  large  factory  office  building  a 
mechanical  pick-up  carrier  is  employed 
for  distributing  correspondence  matter 
among  100  employes.  At  the  works  of 
the  General  Electric  Company  at  Sche- 
nectady tracings  and  bhie-prints  are  dis- 
tributed and  corrected  in  the  same  man- 
ner. At  the  vault  where  the;  drawings 
are  kept  is  the  terminal  station  of  four 
lines  of  automatic  carriers.  These  are 
dispatched  when  wanted,  in  a  carrier  four 
inches  in  diameter  by  three  feet  seven 
inches  long»  by  placing  the  carrier  on  the 
terminal  elevator  corresponding  with  the 
station  to  which  the  carrier  is  to  be  sent 
On  arrival  of  the  car  the  carrier  is 
picked  up  and  automatically  delivered  at 
its  destination.    The  drawings  are  return- 
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ed  to  the  vault  in  the  same  manner,  so 
that  no  record  drawings  are  out  of  the 
vault  any  longer  than  necessary. 

The  largest  pneumatic  transmission 
plant  for  purposes  of  factory  intcrcom- 
nnmication  is  now  being  installed  in  tiie 
General  Electric  Company's  works,  at 
Schenectady,  N.  Y,  Clver  four  inches  of 
4V<:-in.  tubes  will  be  used.  Of  course,  the 
best  known  application  of  this  system  is 
IP  the  retail  stores  where  it  is  used  for 
the  purpose  of  making  change. 

"Municipal  Record/' 


The  United  States  Civil  Service  Com- 
mission announces  an  examination  on 
May  3.  1D05,  to  secure  eligibles  from 
which  to  make  certification  to  fill  vacan- 
cies as  they  may  occur  in  the  pcisition 
of  clerk  in  the  Departmental  Service. 

This  examination  is  open  to  all  citi- 
zens of  the  United  States  who  comply 
with   the   requirements. 

Only  legal  residents  of  the  following- 
named  States  and  Territories  will  be  ad- 
mitted to  the  examinations:  Alabama, 
Arkansas,  Florida,  Georgia*  Hawaii,  M 
Indian  Territory.  Iowa,  Kentucky,  Louis-" 
iana,  Minnesota,  Mississippi,  Missouri, 
Xew  Mexico,  North  Carolina,  North 
Dakota,  Oklahoma,  Oregon,  Porto  Rico, 
South  Carolina,  South  Dakota,  Tennes- 
see, Texas,  Utah,  and  Wisconsin, 

Applicants  should  at  once  apply 
to  the  United  States  Civil  Service  Com- 
mission, Washington,  D.C. 

A  Norwegian  engineer  has  invented  a 
device  for  making  sea  soundings  by 
which  it  is  not  necessary  that  the  bottom 
should  be  touched  or  even  approached. 
The  working  of  this  apparatus  depends 
upon  the  time  required  for  sound  to 
travel  to  the  bottom  of  the  sea  and  return, 
as  by  a  rebound  from  a  wall.  It  is  like 
the  aerial  echo  which  comes  back  from 
mountains  and  hills. 
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Draftsmen's  Society. 

There  has  betn  from  tinio  to  itme 
suggestions  made  to  organize  a  drafts- 
inaii's  society,  with  some  of  ilic  foUow- 
ing  ideas  included  in  the  object  and 
rules. 

It  is  proposed  to  fonn  the  American 
Society  of  Draftsmen,  to  be  composed 
of  such  members  as  hereafter  stated. 
That  there  be  formed  in  eadi  city  a  so- 
ciety with  headquarters  where  meetings 
could  be  held  at  such  times  as  the  mem- 
bers may  decide. 

That  there  be  a  connection  w^ith  other 
brandies  of  the  national  sodety  and  that 
men  be  transferred  from  one  to  the  an* 
other  if  desired. 

That  each  branch  have  a  bureau  of 
information  for  members  coming  into  a 
city,  also  a  reporting  secretary  to  the 
general  secretary »  of  the  meetings,  good 
talks  and  general  conditions  in  that  city. 

Tliese  talks  and  lectures  should  be 
put  in  bulletin  form  or  published  in  the 
pages  of  this  magazine. 

The  members  should  be  draftsmen  or 
those  directly  connected  with  sudi  work, 
a^.  engineers  and  architects  and  tracers, 
and  blue  print  boys  be  entered  as  asso- 
ciate  members. 

There  should  be  no  tendency  to  form 

ociety  that  will  curb  the  ambition  of 

e  able  young  man  who  has  a  talent 
for  the  work  and  yet  who  is  not  as  old 
as  some  of  the  men. 

No  restriction  should  be  placed  on  an 
application  for  membership  as  to  term 
of  years  of  service  or  as  to  the  class  of 
work  or  nationality,  so  long  as  he  is  a 
draftsman. 

The  meetings  should  be  arranged  to 
be  of  interest  to  all  members  and  be  of 
interest  to  all  members  and  be  largely 
technical  in  nature. 

Some  one  has  said  that  if  it  is  to  be  a 
reporting  agency  like  Dunn*s  or  Brad- 
street's   it   would   suit   him   fine,    for  the 
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other  engineering  societies  supplied 
everA-thing  desired  in  regard  to  infor* 
mation. 

They  may  for  a  few,  but  not  for  the 
many. 

Wliile  some  may  wish  to  establish  a 
"job  hunting  bureau/'  it  would  be  bet- 
ter to  leave    that    to  the    well  known. 
agencies  and  to  devote  the  energies  to* 
improving  the  members  so  they  can  hold 
a  better  job. 

Expressions  are  desired  from  mem- 
bers of  the  fraternity  and  all  letters  for 
(jublication  will  be  given  space  next 
month. 


Geologists  Were  Wrong. 

The  construction  of  the  great  Simplon 
tunnel  has  proved  once  more  that  geo- 
logy  is  largely  a  matter  of  theories  which 
may  or  may  not  fit  actual  conditions, 
even  close  to  the  surface  of  the  earth. 
The  engineers  have  discovered  that  the 
geologists  were  entirely  at  fault  as  to 
the  temperature  which  would  be  encoun- 
tered, missing  the  mark  25  degrees  at  the 
point  where  hot  water  was  found.  The 
water  conditions  in  general  were  unlike 
those  predicted,  and  the  engineers  found 
that  the  dips  in  the  rock  strata  which 
had  been  declared,  on  theory,  to  be  main- 
K  vertical  were,  in  fact,  horizoniaL 


Apparatus  for  Locating  Fish. 

A  patent  has  been  taken  out  in  Ger- 
many for  apparatus  whereby  shoals  of 
fish  can  be  located  when  far  beneath  the 
surface  of  the  water.  It  consists  of  a 
microphone,  inclosed  in  a  water-tight 
case,  which  is  connected  with  an  electric 
battery  and  telephone.  The  rope  attached 
to  the  microphone  is  marked  so  that  the 
exact  depth  of  the  shoal  is  at  once  as- 
certained. When  a  shoal  of  fish  come 
along,  the  constant  tapping  against  the 
case  of  the  microphone  produces  sounds 
in  the  telephone  which  at  once  betray 
their  presence. 


1 
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Do  you  notice  thai  mure  draftsmen  arc      V'ork,    Price,  $L00. 
wanted  now  than  at  any  time  since  1901  ? 


Johnny  Wants  to  Know. 

Says  Johnny  Jones  to  his  instructor. 
'*Is  a  motornian  a  non-conductor? 
An'  the  feller  that  makes 
Fur-wraps,  like  bi^  snakes- 
Would  you  call  him  a  boa- con  struct  or  ?"' 


A  New  One. 

"Gentlenitn  :  1  enclose  two  bits  for  the 
four  months'  subscription.    Yours  resp»" 

This  was  short,  but  it  was  enough  to 
place  him  mi  tlie  list.  Two,  four  and  six 
"bits"  arc  very  common  expressions  in 
some  districts  of  our  country. 


A  well  known  a.^ency  recently  adver- 
tised for  mechanical  engineers,  and  the 
most  of  the  replies  came  from  stationary 
iupnccrs  anfl  firemen.  It  would  be  far 
better  if  there  was  some  term  that  ex- 
pressed the  class  more  adequately,  such 
as  ''Ingineur**, 

Some  engineers  are  draftsmen — that  is» 
they  are  doing  some  drafting;  but  few 
draftsmen  are  engineers,  and  aj^ain  we 
say  it  would  be  a  good  idea  to  class  the 
men  as  engineers,  designers,  detail 
draftsmen,  tracers,  blue-printers. 

It  is  often  the  case  that  a  tracer  was 
originally  a  printer,  and  a  detainer  comes 
lip  from  the  rank  of  tracer. 

BOOK  REVIEWS. 


Ferris   and 


Heliographic    Pro- 
cesses. 


A  hand-book  for  photographers, 
draftsmen  and  sun  printers.  By  Geo,  E. 
Brown.  F.  I.  C ;  laO-page,  5ix7;  Ten- 
nant  &  Ward,  287  Fourth  avenue,  New 


This  hand-book  is  intended  lo  serve 
two  classes  of  people.  First,  amateur 
photographers,  with  a  taste  for  experi- 
ment, who  find  in  the  preparation  of 
their  own  sensitive  papers  much  intrr- 
esting  work;  secondly,  draftsmen,  engi- 
nttrs,  surveyors  and  others  who  find  the 
reproduction  of  tracings  and  i!rau  Iitt^s  a 
matt4:r  of  ever>'-day  nccessitv 

The  first  chapter  takes  \\\\  the  Ferru- 
Prussiate  rr  blue  print  proctss,  gives  for- 
mulae for  preparing  chemicals  and  meth- 
ods   of   preparing    paper.      Chapter    11 
treats  of  toning  blue  prints,  giving  for 
mulae.   for  greenish  black,  brow^n  tone, 
purple-brown,    violet-black,    lilac,    black 
tones,  and  moclified  blue.     It  also  give* 
formula  for  brightening  and  intensifying 
colors,     Oiapter  III  deals  wMtli  the  use^ 
of  blue  prints,  such  as  transparencies  on 
glass  and  paper,  decorative  purposes,  and 
the  use  of  these  prints  in  preparing:  news- 
paper illustrations,  laboratory  work,  etc. 
Cliapter  IV,  Ferro- Prussiate  in   tricolor 
work.    Chapter  V,  tlic  KalUty])e  process 
Formulae  are  given  for  this  and  the  de- 
velopers for  black,  blue  and  maroon  tones 
and  the  fixing    solution.      Chapter   VI 
gives  the  Obernetter  process,  its  formula 
dcvclopLT,  etc.     Chapter  VH,  IVanotypt 
process.   Chapter  VIII  treats  of  prints  in 
fabrics,  prints  in  dyes,  etc.     Later  chap- 
ters  compose   the   various    heliographic 
processes,    treat  of   the   preparation  of 
heliographic   papers,  making  of  tr:i      r 
for  sun-copying,  outfits   for  heliogr. 
printing,  giving  illustrations  of  printing 
processes,    etc.,    tnethods    of    obtaining 
white  lines  on  blue  ground,  or  blue  lines 
on  white  ground,  black  lines  on  white 
ground,  brown  lines  on  w^hite  grounil 
various    minor    heliographic    proc 
printing-house  memoranda,  manipulation, 
paper  sizing,  chemistry,  etc, 

Tennant  &  Ward  arc   ilu-    Anurtran 
publishers  of  this  boolv 
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New   Inventions. 


The  following  inventions  have  been 
been  specially  reported  for  the  Drafts- 
man by  C.  LeRoy  Parser,  Solicitor  of 
ftitents,  707  G  Street,  Washing^ton,  D,C. 


Drafting  Instrufn^nt 

No.  7R1,73:— Knut  Pauli— Ftb.  7,  1905, 
This  invention  relates  to  drafting  in- 
struments»  the  object  in  view  being  to 
provide  an  instrument  for  the  use  of 
draftsmen  and  engineers,  the  same  be- 
ing so  constmctctl  and  the  parts  thereof 
being  so  combined  and  arranged  with  re- 
lation to  each  other  that  the  laying  off 
and  protracting  of  various  angles,  lines 
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whereby  a  series  of  interchangeable  and 
differently  graduated  scales  may  be  em- 
ployed, so  as  to  adapt  the  instrument  as 
a  whole  to  any  of  the  various  uses  ren- 
dered necessary  in  the  work  of  engineers, 
architects,  and  other  draftsmen. 

The  instnmient  comprises  a  T-head,  a 
pair  of  arms  or  rulers  connected  tliereto 
by  a  common  pivot  and  provided  with 
mitered  meeting  shoulders,  a  dial  con- 
nected to  and  movable  with  one  arm,  a 
vernier  connected  with  the  other  arm» 
and  a  fixed  vernier  on  the  head,  both  ver- 
niers being  adapted  to  register  with  the 
dial  as  illustrated. 


Draftsman's  Print }nR  IVIachine. 

No,    781,1*35— A.   J.    Bradley— Jan.    31. 
1905. 

This  invention  relates  to  printing 
machines,  and  has  for  its  objects  to  pro- 
duce a  machine   for  lettering  on  draw- 


w\1 


and  measurements  may  be  expeditiously 
accomplished  without  resort  to  olher  in- 
struments, such  as  a  compass  or  dividers. 
It  is  also  the  object  of  this  invention 
la  so  combine  the  movable  parts  of  the 
instnimenl  that  any  desired  angle  may  be 
obtained  with  the  greatest  possible  degree 
I  of    exactness^    also    to    provide    means 


»1*7. 


ings,  tracings,  maps,  blue  prints,  and  the 
like;  to  provide  a  printing  machine  that 
will  automatically  move  forward  one 
space  after  each  printing  stroke;  and  to 
provide  manually -operable  means  to  hold 
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the  type-whpcl  in  any  qiven  position  of 
adjustment  and  arran^fed  to  be  operated 
m  grasping  the  indicator. 

The  machine  comprises  a  movable  base, 
a  type-carrier  ph  otally  mounted  thereon, 
a  fei'd-lever  pivLted  on  said  base»  and 
means  adjustably  conncctin^^  said  type- 
carrier  and  said  feed  lever,  said  feed- 
It  ver  being  provided  with  an  adjustment 
scale. 


Combinatipn  Measuring  Instrument 

No.  780,954— R.  L.  McCartney— Jan.  2i, 
11*05, 

In  combination  with  a  square  compris- 
mg  a  body  and  tongue  connected  by  a 


quadrant  and  an  arm  connecting  said 
quadrant  and  said  square,  a  blade,  and 
means  for  detachably  and  adjustably  con- 
.  fleeting  said  blade  to  the  square  and  the 
quadrant,  or  said  arm,  whereby  to  cause 
said  blade  to  bear  different  relations  in 
said  respective  connections  to  said 
square. 


Draftsmen's  Banquet 


The  third  annual  banquet  of  the  drafts- 
men of  the  Phoenix  Iron  Co.,    Phoenix. 
Pa.,  was  held  Feb.  21 — 05  at  6  P.  M. 
Masonic  Hall. 

The  menu  cards  were  blueprints,  hand 
printed  and  consisted  of  two  parts,  the 
menu  and  the  toasts 

The  side  of  the   print  conlaiuing 
menu  was  arranged  as  follows: 

THIRD  ANNUAL  BANQIET 

Draftsmen  of  Phoenix  Iron  Compony, 

Masonic  Hall 

Tuesday  Feb.  21,  05,  6  P.  M. 

MENU 

Bulb  angles  a  la  Newburg 

(Oyflers  on  half  shell) 


Pboenix  standard  columns,  stuffed  Hot  slag 
f  Roast  turkey,  Pillitig  and  Giblet  dmainif ) 


Koh-I-Noor  6  H. 
(Celery) 


Pilot  Nuts 
(Olivet) 


PiclLled  rivets. 

(GherkinB) 


One  coat  pure  red  lead 
(Crnnberry  Sauce) 


Hot  puncliingB 

t(;reen  Peas) 


Creamed  Tumbucklej 

(Potatoes 
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Cotters  wiib  Hoseed  Dtt, 

k  P  3  £      t2*  PUte  wtth  II  open  boles 
it  (Swin  Cbecae) 

Cast  Rcksctte« 


ProBeii  ballets. 

Higgifis  best  water  proof. 

^Coffee) 


Ttmied  bolts  1  f\  grip 

And  the  side  with  the  toasts,  as  follows; 
TOASTS. 

C  S,  Wtddicombe To3,stnmster 

Selected,.... ,.  .„ „D-  W,  Bowman 

Our  newoffice W.  M.  Wfttson 

My  first  experieoce  at  house  keeping 

C.  R.  Wliite 

It  is  your  more. .S,  R.  Jones 

Got  any  pennica ..„,.„ S.  P.  Reaver 

Drawing  the  lioe  or  how  I  got  a  skate  on   at 

Angle  sea.,. W.  B*  Oberholtrer 

Our  last  banquet. C.  M.  Spare 

Vkwa  anil  Reviews  from  tny  window  or  how  I 

managed  the  Circle  Theatre .F.  O'Neill. 

A  run  on  the  bank ..„ Lloyd  Smoyer, 

Quesdotrs  or  YOU  have  a  Cinch. ..E.  J.  Costill. 

As  a  matter  of  fact «....„A.  W.  Stephens. 

Reminiscences^ D,  T.Hoffman. 

About  25  men  were  preseat  and  an  en- 
joyable time  was  had  by  the  whole  com 
pany. 

Mr.  Hdmtind  J.  Costill  was  kind 
enough  to  supply  The  Dr.\ftsman  with 
a  copy  of  the  Menu  card  which  is  very 
tinique.  Such  meetings  should  be  en- 
courraged  and  The  Draftsman  will  be 
pleased  to  give  a  report  of  the  proceed- 
ings. 

Drawing  Instrymtnt. 

«o.  :82,6G^^— F.  E.  Jenkins— Feb.  14  05. 
This  invention  is  a  drawing  instrument 
particularly  designed  for  describing 
ovals  and  other  irregular  or  varying  out* 
ties,  the  object  being  to  provide  a  tool 
this  purpose  that  may  be  quickly  ad- 


justed for  the  desired  lm&  ind  easiU 
manipulated. 

In  the  operation,  when  the  device  is 
used  for  describing  ovals,  the  teg  G  is  to 
be  adjusted  to  the  pffx^per  position  wit! 
relation  to  the  pivot-leg.  and  then  tbtl 
operator  is  to  hold  the  sleeve  IS  from 
rotary  movement,  and  then,  with  one 
hand  grasping  the  sleeve  25,  the  device 
is  to  be  rotated.  As  the  le^  6  moves 
around  it  is  obviotis  that  it  will  be  swung 
inward  and  outward  by  means  of  the  cam 
19.  WTien  the  device  is  used  for  mark- 
ing out  a  coil,  the  sleeve  18  is  to  be  re- 


t?/ifX 


r-J. 


f)y^ 


^Jiit-^ 


t»    t,  if 


moved  and  the  sleeve  25  moved  down 
This  sleeve  2.i  is  to  be  held  from  rotary 
motion  and  thtr  screw-block  31  held  in 
engagement  with  the  thread  10  or  the 
block  32  held  in  engagement  with  the 
thread  17,  depending  upon  the  direction 
of  rotation  of  the  instrument — that  is,  to 
the  right  or  left  While  moving  in  one 
direction  it  is  obvious  tliat  the  coil-line 
will  be  made  from  the  outer  side  inward, 
and  when  moving  in  the  other  direction 
the  line  will  be  made  from  the  center  out- 
ward. 
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Drsftirtft  lfi«trurfi«nt.  pjpe  sizes, 

No.    781/^15— J,   T.    Leonard— Jan.    31,  i'»pe  bends, 

1905,  Turnbuckles, 

This  invention  relates  to  drafting  in-  ventilators,, 

struments,  and  has  for  its  object  to  pro-  Washers, 

vide  a  ruler  especially  designed  for  the  Key  heads, 

projection  of  parallel  and  radial  lines.  Lacing, 

The  invention  comprises  a  ruler  having  Morse  Tapers, 
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4     -^ 


Ju      ^  4   s^i 
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auxiliary  straight-edges  disposed  upon 
opposite  sides  thereof,  and  parallel  there- 
with, said  straight  edges  being  capable 
of  stmultancous  transverse  parallel  ad- 
justment and  adapted  to  be  shifted  by  a 
totatable  shaft  disposed  longitudinally 
within  the  ruler. 

Supplements  and 
Data  Sheets. 

Tl>e  following  is  a    list    of    the    data 
sheets  that  have  been  issued  as  supple 
ments : 


Rope  grooves, 

Section  lining. 

Then  there  are  the  six  sheets : 

No.  1 — Standard  Angles. 

No,  2— Rivets,  Bolts,  etc. 

No.  3— Washers,  etc. 

No.  4 — Beams. 

No.  5— Rail  Sections, 

No.  6 — Weight  of  Substances. 

All  sheets  issued  up  to  this  time  wi 
be  given  with  a  year's  subscription  to  TIi 
Draftsman,  at  $L00.    Send  orJrr  carljrJ 


Bf  A.  J    BRUTSCHE, 


HE  readers  of  The  Drafts 
man  will,  no  doubt,  bo 
interested  in  a  descrip- 
tion of  a  machine  shown 
Figs,  1  and  2,  especially 
designed  for  machining 
the  piston  rings  and  cams  of  a  gas  en- 
ginc»  in  the  quickest  and  most  accurate 
manner. 

Fig.  1  shows  the  machine  for  grinding 
cast  steel  cams  that  operate  the  mixer 
and  exhaust  valves  of  a  gas  engine.  Be- 
fore this  machine  was  built  the  cams 
were  filed,  it  usually  taking  a  half  day 
to  file  one  of  these  in  shape,  besides  the 
wearing  out  of  files.  With  this  ma- 
chine four  of  these  cams  can  be  ground 
in  an  hour,  thereby  effecting  quite  a  sav- 
ing. 

As  will  be  seen,  the  machine  is  belt 
driven,  operating  the  carriage  A-A  from 
side  to  side  through  the  worms  and 
worm  gears  A,  B»  and  the  cam  C.  The 
piece  to  be  ground  turns  the  same  di- 
rection as  the  main  spindle,  through  the 
pulley  D  on  shaft  E  and  pulley  F  on 
the  carriage  spindle,  the  belt  making  a 


twist  so  as  to  turn  the  work  in  the  right 

direction. 

ITie  trunnion  G  on  the  carriage,  follow- 
ing the  groove  in  the  cam  C,  gives  the 
carriage  a  smooth*  even  motion  from  side 
to  side,  thereby  bringing  all  the  surface 
of  the  work  to  be  ground  in  contact  wiili 
the  emery  wheel. 

The  carriage  spindle  H  must  always 
carry  a  finished  cam  at  I  (instead  <>f 
roller,  as  shown  in  Fig  1),  which  rolls 
on  the  adjusting  wheel  J.  thus  allowing 
only  the  proper  amount  ground  off  the 
piece  to  be  finished.  The  carriage  can 
be  swung  on  the  spindle  K  by  pulling  out 
on  the  handle  L,  only  as  far  as  the  chain 
will  allow  (this  chain  not  shown  in  cut). 

The  chain  M  and  the  weight  N  tend  to 
keep  the  work  in  contact  with  the  emery 
wheel  The  emery  dust  falls  through  the 
spout  O. 

Fig.  1  shows  the  machine  rigged  for 
grinding  piston  rings.  The  ring  casting 
is  first  rough  turned  on  the  lathe  and 
the  rings  cut  off  the  proper  width.  A 
piece  is  then  cut  out  on  a  45  deg,  angle, 
as  shown  at  P,  Fig*  5,     Now  the  ring 
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holder  is  Urought  into  use  by  placing  the 
one  ccntermg  piece  (shown  in  Fig.  7) 
into  the  holder  (shown  at  Fig.  6).  The 
ring  is  now  sprung  together  and  placed 
in   the  holder  on  top  o£  the  centering 


allows  only  the  proper  amount  being 
ground  off;  there  can  be  none  under- 
size,  for  the  roller  then  rolls  on  the  ad* 
justing  wheel.  The  standard  Q,  that 
carries  the  adjusting  wheel  J,  can  be  ad- 


^ 


ric7 


piece.  The  other  centering  piece,  shown 
at  Fig.  8,  is  now  placed  on  top  of  the 
piston  ring,  already  in  the  holder.  Fig. 
3  shows  the  holder,  piston  ring,  and  cen- 
tering pieces  altogether.    The  whole  de- 


vice is  now  placed  on  the  carriage  spindle 
and  securely  bolted  together.  Now  a 
slight  tap  on  the  side  of  the  holder  with 
a  hammer  unloosens  it  and  the  ring  is 


4 


r/o,  %, 


justed  to  take  up  the  wear  of  the  emery 
wheel.  This  is  done  by  unloosening  the 
cap  screw  (shown  in  cut)  and  ihifting 
backward  or  forward     When    finbhed 


PlA.*- 


the  ring  is  taken  out  and  the  same  pro- 
cess gone  through  again  for  another. 
Heretofore  the  rings  had  been  filed  to 
make  perfect  fits  in  the  cylinder,  but  thti 


r/<i  s 


centered  and  ready  to  grind,  as  shown 

on  the  machine  in  Fig.  1,  also  shown 

with  the  holder  oflF,  in  section  at  Fig.  4. 

The  roller  I  on  the  carriage  spindle 


device  for  centering  the  ring  and  grind- 
ing is  a  great  saver  of  time  and  the  rings 
machined  in  this  manner  make  a  more 
perfect  fit 
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Bursting  of  Pipe  Fittin&s* 

T*HE  bursting  of  cast  iron  fittings 
'  when  subjected  to  steam  pres- 
sure and  struck  with  a  hammer  was  dis- 
cussed in  a  recent  paper,  read  before  the 
American  Association  for  the  Advance- 
ment  of  Science,  by  Prof.  D.  S.  Jacobus, 
of  Stevens  Institute,  In  a  case  where  a 
man  was  IcUIed  by  the  bursting  of  an 
elbow  on  a  steam  mjun  near  which  he 
was  working,  the  question  arose  as  to 
the  number  of  pieces  into  which  such  an 
Ibow  would  be  broken  if  it  were  struck 
•with  a  hammer  when  under  steam  pres- 
sure. Tests  were  made  on  fittings  of  the 
same  size  and  weight  as  the  one  which 
caused  the  accident  and  on  some  smaller 
finings.  The  fitting  whidi  caused  the 
accident  was  an  extra  heavy  elbow  for  a 
3-in.  stasidard  ptpc*  The  smaller  fittings 
whidi  were  tested  were  of  2*in.  standard 
size  and  of  the  ordinary  wdghL  In  the 
tests  the  elbows  wete  ikroken  by  hittn^ 
them  with  a  hanuno'  swung  by  hand 
when  they  were  subjected  to  pressures 
of  80  and  100  fK  per  square  tuck  The 
hammer,  together  with  its  handle, 
weighed  4  lb.  The  fittings  were  struck 
rm  the  outside  directly  o^-er  each  of  the 
screw  breads  at  points  directly  opposite 
the  neck  and  in  the  plane  passing  through 
the  pipe  centers.  The  extra  faeavy  S4odi 
elbows  broke  in  two  nearly  symmetTical 
halves.  At  plane  of  breakage  being  diat 
passii^  thfoogh  the  pipe  centers.  The 
9-Qiw  fitting  of  orainafy  weight  bfolrc 
tniQ  two  to  fonr  avBvn  n 
— ^Engineering  Reoord,* 


To  Gst  Powsr  From    tho   Sun. 

A  W  HKi.omin  mfcliamcal  oigineer. 
named  WTBsie,  has  devoted  several  years 
tn  the  mventioo  and  perfectian  of  a  ma- 
chine  to  maice  ^  nse  of  the  ^in^  rays 
^5  a  nioirvT  power  a  practkal  acheni^. 
^v^  an  Eastcin  GBAang^    It  is  rtpurted 


that  he  has  at  last  siioDeeded  in 
such  a  machine  and  that  it  is  a  marvd 
of  simplicity  and  economy,  A  company 
has  been  organized  to  manufacture,  an  i 
the  first  stm-operated  oigine  will  be  put 
up  at  Needles,  Cal. 

The  heat-gathering  device  is  very 
simple,  neither  lenses  nor  mirrors  being 
used.  Ordinanb'  window  glass,  placed 
over  insulated  troughs  through  which 
water  runs,  allows  the  sun  to  penetrate 
and  become  absorbed  in  the  liqtud.  This 
absorbed  beat  accumulates,  as  it  cannot 
iscape,  because  of  the  insulationt  tmtil 
it  has  reached  the  point  neo^sary,  wbcir 
it  is  conducted  to  the  vaporizer,  where 
it  performs  the  same  functioii  that  ex- 
haust steam  does  in  the  r^nlar  steam 
engines.  The  temperature  selected  as  be- 
ing the  most  feasible  is  from  140  to  200 
Fahrenheit 

The  inventor  claims  that  with  hk  ma- 
chine the  heat  of  tfie  sun  can  be  defivered 
in  large  qtiantities  to  the  vaporizer  of  die 
low  temperature  engine.  He  also  sars 
ft  win  operate  on  dondy  days  and  m 
large  installations  as  well  as  in  small 
onc!s  and  that  beat  can  be  stored  for 
night  work  and  for  dondy  days. — ' 
Mtmicipal  Record.** 


Tests  of  a  Steam  Pipe  Covering. 

Tests  of  a  stearr.  pipe  covering  of  as- 
bestos 1.53  m.  th*ck  and  made  in  Eat  sec- 
tions SxS  ft.  in  size,  wrapped  xnxmd  the, 
pipe  and  l^ed  wih  copper  wtrev 
reported  recently  hi  ^The  ElecUiiian*' 
London,  from  resnlts  obtained  at  the  Ni 
tional  Physical  T  abmatrwi,  of  ^ 
R.T.  QacehrookisAiector.  Thei 
ing  averaged  t  Ih  wd|l 
toot,  or  1.7  Bi.  per  aqnare  foot  of  the ' 
Tcrnal  surface  of  the  4hbi.  pq>e 
the  tests.  The  trttk  were 
the  nsoal  manner  wtA  a  14JH 
Icngdi  of  ibe  fip^  inJiiwd  e  incfac 
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diis  distance*  The  radiating  surface  of 
the  pipe  was  16.85  square  feet.  With  a 
steam  temperature  of  393.7  deg^rees  and 
air  temperature  of  0?.7  degrees,  the  con- 
densation of  the  bare  pipe  was  IM 
pounds  steam  per  square  foot  per  hour, 
and  the  heat  loss  4.27  B.t.u.  per  square 
foot  per  hour  per  degree  difference  in 
temperature.  With  a  steam  temperature 
of  393,4  degrees  and  air  temperature  of 
64  degrees,  the  condensation  with  the 
covered  pipe  was  0.212  pound  per  square 
foot  per  hour,  or  0,54  B,t.u,  per  square 
foot  per  hour  per  degree.  It  was  cal- 
culated that  the  losses  with  steam  pres- 
sures of  100,  200,  210  and  220  pounds 
t>y  g^itjge  were,  for  the  covered  pipe, 
108.4,  170.C,  172.7  and  174.6  B.t.u.,  re- 
spectively, per  hour  per  square  foot,  and, 
for  the  bare  pipe.  1,339,  1.357,  1,373  and 
1.389  B.tu.,  respectively. — "Construc- 
tion/' 


An  engineer  declares  that  50,000  peo- 
ple now  do  work  with  the  aid  of  ma- 
chinery which  needed  1G,000,000  persons 
to  do  a  few  years  ago. 


Efficiency  of  Ells. 

Question  : —  Please  advise  what  is  the 
difference  in  efficiency  of  an  18"  x  14" 
45-dcgree  reducing  ell,  and  a  14"  45- 
degree  ell  with  an  18"  flange  on  one 
end,  to  be  used  with  steam  12,000  pounds 
per  hour,  at  27"  vacuum. 

Answer: — As  we  understand  tliis 
proposition,  the  question  to  determine  is 
which  arrangement  will  create  less  fric- 
tion; passing  the  steam  through  a  14" 
45-degrec  ell  into  an  18"  pipe  by  joining 
the  ell  to  the  large  pipe  by  means  of  an 
enlarged  flange,  or  by  making  an  18"  x 
14"  reducing  4o-dcgree  ell. 

Referring  to  Kent,  page  670,  on  the 


Bow  of  steam  in  pipt*s,  w^e  find  this 
fonnula : 

Q=4.2733|/"h;^» 

an  which  Q— quantity  of  steam  in  cubic 
feet  per  hour,  L  is  length  of  pipe  in  feet, 
H  is  lengtli  of  a  column  of  steam  in  feet 
at  the  entrance  pressure  and  D  is  dia- 
meter of  pipe  in  inches. 

Assuming  the  formula  to  be  approxi- 
mately correct,  it  is  evident  that  the  only 
factors  w^hich  have  any  influence  on  the 
question  in  point  are  L  and  D.  If  the 
flow  is  from  the  smaller  pipe  into  the 
larger,  then  by  abruptly  increasing  from 
14  to  IS  we  must  enlarge  the  factor  D  in 
the  shortest  distance  without  increasing 
L,  If  the  passage  is  through  a  14  x  18'* 
ell  then  we  increase  L  by  the  difference 
between  the  length  of  14" — 45-degrce  and 
a  14  X  18" — i5-degrce,  but  as  an  offset 
the  factor  D  is  enlarged  by  the  mean 
diameter  of  the  reducing  fitting  for  the 
space  of  its  length.  The  difference  is  too 
small  to  have  a  bearing  one  way  or  the 
other  and  may  be  disregarded  in  practice. 

Should  the  flow  be  from  the  large  to 
the  smaller  pipe,  assuming  that  the  large 
pipe  is  full  and  the  velocity  in  the  smaller 
pipe  will  have  to  be  increased  over  that 
in  the  larger,  then  there  should  be  less 
friction  through  a  fitting  having  a  taper 
reduction  than  if  the  transition  were 
abrupt.  Leaving  out  the  question  of  wire 
drawing  by  abrupt  reduction  you  use  a 
larger  fitting  of  larger  mean  diameter  and 
consequently  do  not  reach  the  minimum 
of  the  factor  D  until  a  later  period. 

The  discussion  appears  to  us  to  be 
academical  rather  than  practical. — **Valve 
World." 


An  article  for  draftsmen,  architects  and 
engineers  should  be  advertised  in  this 
magazine.    Why?    We  reach  them. 


let 
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Yard  Cranes, 

BY  FRANK  II,   KLEINHAN& 

A  yard  for  storing  castings  is  a  neces- 
ritv  in  nr^rly  M  manufacturing  estab* 
Itdmtetns.  Many  af  the  crowded  coo- 
lihicms  of  the  eT>ectin|^  shop  would  be  re- 
mtwetl  bv  havtiig  a  convetiiait  yard  rear 
by.  This  is  true  in  bolh  the  manttftctore 
<lf  light  and  hea\nr  niacKinerr. 

In  the  inanufactune  of  light  madima* 
a  Un^  stod^  of  castings  most  be  carried. 
Con^pelition  is  keen  and  prompt  deliTer^ 
tei  mqpQftant  A  targe  variety  of  Gas^ 
inglt  mint  therefore  be  carried  in  stock. 


der  to  dig  out  some  casting  at  the  hot-' 
lorn  of  the  heap,  will  agree  that  a  yard 
would  be  a  useful  additioQ  to  the  phnl 

A  y^rd  should  be  arranged  if  possible;, 
to  admit  ol  the  least  amount  of  handKng 
when  storing  castings  or  in  remoring 
ihcni.  Of  course,  som*  overhead  travel- 
ing cranes  furnish  the  most  convenient 
method  in  order  that  all  parts  of  the  yard 
can  be  served  to  good  advantages 

To  meet  Che  general  nqamBacats  far 
the  manufacture  oi  sbcobbi  wc^ut  ma- 
cfasncry*  a  yani  cm 
paci^  would  be  a 
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from  the  ground  level  to  the  rails  would      5  h.  p,  motor. . , , , , 125 

be  18  feet.    The  framing  can  be  made  of      Rail  spikes,  bolts 56 

8x8  inch  yellow  pine.     A  detail  of  this      Racks,  bolts,  etc 76 

framing  is  shown  in   Fig.   2,     The  top      li ,000  hand  chain  block,  .. , 78 

beams  G  would  be  spaced  20  feet  and  Erection    of    runway,    setting    of 

supported   on   caps   C   as    shown.     The         crane,  etc 90 

braces     B     would     also     be     made     of  

8x9    inch       yellow    pine       and     would  $l,01fi 

be     notched      both      in       the      column  This  amount   of  money  could  be  in- 

and       beams.       The     column       would  vested  to  good  advantage  by  many  manu- 

extend  underneath  the  ground  level  of  facturing   concerns    which   are   laboring 

the  yard  and  be  supported   on  sills   S  under  disadvantages  in  their  foundry  and 

After  the  runway  is  framed  together,  the  machine  shop. ^ — The  Foundry. 

whole  thing  is  leveled  with  stone  or  cin- 

der  ballast  at  A,  this  being  pounded  in  A   Designing  Machine, 

under  the  sill,  in  much  the  same  way  as  a  ^^„  ^^^  ^^^^^^^  ^^  ^^^  Draftsman  have 

newly  !a.d  railway  track  is  straightened  ^^^^^  i,i„strations  of  what  is  called  by  its 

and  leveled.  promoters  "The  Drafting  Machine,"  but 

A  cross  sectional  view  of  this  runway  j^^^^  t,,^^  ^^^^  ^eard  of  a  designing  ma- 
is  shown  in  Fig.  3.  The  braces  B  are  ^.;„„^j.  j  h^ar  someone  (one  of  the 
8x.S  inches  and  are  notched  one  inch  deep  kno^^jng  ones)  say,  you  can  make  a  ma- 
as  shown.  If  the  runway  can  be  attached  ^i^j^^  jo  most  anything  except  think; 
to  a  building  on  one  or  both  sides  the  ^.^^  p^j^^gt  imbue  inanimate  matter  with 
lower  braces  need  not  be  as  secure  as  '^^i^s.  Very  true.  Matter  cannot  be 
shown  in  this  illustration.  ^^^^  ^^  j,^j„,^.  ^^-^i^^^  ^an  some  persons. 

The  rails  would  be  put  in  place  and  the  j^^^^^^  -^  j^e  last  faculty  of  the  mind  to 
joints  bolted  together  wvth  fish  plates,  .develop,  so  psychologists  inform  us.  The 
After  the  runway  has  been  straightened  p^^^^  ^^  concentrate  the  mind  on  a  sub- 
and  leveled  the  rails  would  be  spiked  j^^^  gj^.j^^g  ^^  systematic  thought,  elirai- 
down  after  the  usual  manner  so  as  to  ^^^^j^^  non-consequentials  and  finally  ar- 
rive 25  feet  center  to  center  of  rail.  ^-^.-^^  ^^  ^  decision  which  is  the  em'bodi- 

The   arrangement   of   a   6,000   pound  nient  of  good  judgment  to  the  writer, 

crane  is  represented  in  Fig.  4.    The  hand  seems   the  highest  development   of  the 

chain  block  B  would  be  hooked  in  the  mind.     It  is  certainly  the  final  court  of 

trolley  link  as  shown.     The  traverse  of  appeal  in  designing. 

the  trolley,  back  and  forth,  would  be  ac-  if  figures,  for  strength,  show  abnormal 

complishcd  by  the  use  of  the  hand  chain  proportions,  good  judgment  at  once  tells 

C.    The  bridge  would  be  traversed  with  „s  tliat  there  is  something  wrong  in  the 

the  motor  M.    The  racks  R  and  R  would  application  of  the  theory.    Very  often  we 

be  bolted  to  the  rail  and  would  extend  the  niake  several  assumptions  which  are  not 

full  length  of  the  runway.  facts  in  a  strict  sense,  and  when  theory 

The  following  is  an  estimate  of  the  cost  and  figures  are  applied  we  get  an  abor- 

of  a  hundred   foot   runway  crane  and  tion,  i.  e.,  the  results  of  premature  deci- 

everything  complete  as  described :  sion  are  what  is  sometimes  termed  "snap 

8x8  in.  yellow  pine  at  $28  per  thou-  judgment."     The   real   cause   is   either 

sand  $   118  lack  of  thought  or  wrong  thinking. 

Crane  complete,  but  wltliout  motor     475  Why  do  draftsmen  omit  important  di- 


nicnsions^  put  a  dimension  over  top  of  a 
net  work  of  lines  or  in  unlooked-for  or 
out-of-the-way  places^  or  give  numerous 
figures  which  are  of  no  use  to  anyone, 
not  even  to  themselves?  Answer,  be- 
cause they  don't  think. 

Reader,  (you  who  are  yamtg  at  the 
business,  for  the  old  veterans  either  have 
ffcveloped  or  have  become  hopeless 
cases),  the  sooner  yon  commence  to  think 
the  sooner  you  will  become  valuable  to 
your  employer.     The  sooner  you  com- 


var>nng  somewhat  in  respect  to  the  bo- 
eled  face,  size  of  hole,  etc.    Fig.  ^  sho 
cross-section  of  one  of  them-     Tlie 
iTiension    C^     was  one  of  three  constani 
4",  4t^"  or  5",  the  illustrations  are  of  the 
variety  in  which   C^    =4^     A  rod  with 
upset  end  passed  through  the  hole  and 
cast  iron  washer  of  special  design  took  i 
bearing  on  tlie  beveled  face  of  the  hi 
It  IS  not  the  purpose  of  the  writer  to 
into  the  detail  of  the  whys  and  wherefors 
of  the  design  which  made  these  blocks 
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mence  to  realize  that  even  the  most  tn* 
figntficani  of  the  elements  with  which 
you  deal  are  pregnant  with  truth,  to  him 
who  but  looks  for  it»  and  that  concentra- 
tion of  systefnatic  thought  is  absolutely 
essential,  the  sooner  you  will  find  your- 
self upon  the  road  of  development. 

The  following  is  a  concrete  example  of 
thinking :  There  were  required  on  a  cer- 
tain job  a  thousand  or  so  of  oak  blocks, 
8x12  and  10x1^,  2'  0'^  and  2'  6"  long,  all 
"if  a   very  similar  design,  but  each  one 


necessary,  but  only  to  illustrate  the  meth- 
od of  determining  the  dimensions,  fl 

Our  cardinal  principle  is  think,  and  do™ 
it  systematically. 

The  method  of  procedure  was  about  as 
follows : 

1 .  Stage  of  design — 
That  point  where  the  detail  of  blocks 

must  be  taken  up  in  order  to  proceed  with 
other  work  dependent  upon  them* 

2,  Points  previously  determined — 
Batter  of  rods  fB),  size  of  rods,  size 


i 


THE  DRAFTSMAN 


105 


of  upset  ends,  dimension  C^  the  general 
dimensions  of  blocks  i.  e.  8x1^  and 
10x12. 

3.  Are  general  dimensions  accurate? 
No,  They  may  vary  possibly  y^\  Wouid 
it  be  proper  to  fix  them  at  7%xll%  and 
^%xll%?  No,  Why?  That  would  tie 
one  up  too  hard  and  fast,  suggest  sur- 
faced stock,  etc.,  etc.  Deduction :  system 
of  dimensioning  mtisi  allow  flexibility, 

4,  What  dimensions  are  needed? 
Those  for  face  of  block  and  size  and  lo- 
cation of  hole. 

Considering  3  and  4  jointly,  the  dimen- 
sions A,  B,  C  and  D  (all  of  which  are 
variables)  were  decided  upon,  C^  and 
L   being  tabulated   for  use  of  drafting 


Fig.  3  is  a  section  through  the  block  .on 
the  center  line  of  hole,  as  it  would  be 
given  on  the  drawing.  To  this  would  be 
appended  a  long  list,  giving  values  of  A^ 
B,  C  and  D  for  each  individual  block. 

Fig,  1  represents  tiie  block  before  being 
cut  to  form  of  Fig,  3.  The  scales  A  and 
B  are  for  reading  off  those  respective  di- 
mensions. The  B  scale  is  placed  at  a 
distance  of  12''  from  the  rear  face  of  the 
block  and  thus  measures  the  batter  or 
bevel  of  the  rod  in  12".  By  an  inspection 
it  will  be  seen  that  this  is  equal  in  value 
to  B  of  Fig  3. 

In  Fig.  2,  X-X  represents  the  axis  or 
center  line  of  the  rod  and  the  Hne  upon 
which  scale  C  is  given  represents  the  bev- 
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room  ana  not  given  on  working  draw- 
ings. 

5.  Method  of  determining  the  values 
of  these  dimensions:  (a),  method;  lay 
out  each  block  to  convenient  scale;  (b), 
method;  calculate  the  respective  dimen- 
sions; (c),  method;  construct  some  sort 
of  chart  from  which  to  read  the  values 
required.  (The  reader  must  bear  in 
mind  that  there  was  a  great  number  of 
these  blocks  and  that  they  were  the  sal- 
ient feature  of  the  construction). 

By  a  process  of  elimination  a  and  b 
were  disposed  of  and  c  method  chosen. 

This  method,  as  developed,  is  illus- 
trated in  Figs.  1,  2  and  S, 
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eled  face  of  the  block.  Upon  this  latter 
line  is  laid  off  the  widths  of  washers  used 
for  the  various  sizes  of  rods  employed. 
Fig,  2  was  made  upon  tracing  cloth  in 
order  to  be  transparent.  By  laying  it 
upon  Fig.  1  in  the  proper  relation  all  the 
dimensions  A,  B,  C,  Cj  and  L  can  be 
read  off  and  tabulated.  It  not  only  saves 
the  time  and  labor  of  laying  out  all  the 
lines  for  each  individual  block,  but  it 
is  actually  more  accurate  in  so  much  that 
it  can  be  made  to  a  good  big  scale.  It  re- 
duces the  chance  of  error  to  a  minimum, 
since  there  is  but  one  layout  used,  and 
at  the  same  time  it  shows  the  mutual  co- 
relation  of  the  quantities  involved  in  such 
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a  clear  manner  that  those  values  may  be 
assigned  to  each  with  reference  to  what 
is  best  for  all. 
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SECTION  OfBlOCK> 

Cl    UNO    L    RHE.    NOT    TO 
DRAWING* 

Tile  writer  has  nicknamed  this  sort  of 
schemes,  Designing  Macliines.  He  has 
no  doubt  but  that  there  are  many  men 


doing  routine  work  in  the  most  cumber- 
some manner  in  wbidi  it  could  be  done 
simply,  because  they  do  not  ihhik,  or  if 
they  do  it  is  in  such  a  half-hearted  or 
unsystematic  manner  that  it  is  not  pro- 
ductive of  positive  results. 

Come  on,  nowt  Let  us  see,  through 
the  medium  of  The  Draftsman  some  of 
the  numerous,  ingenious  schemes  which 
the  writer  knows  are  stored  away  in  the 
minds  of  his  fellow  craftsmen,  crying  far 
liberation.  J 

JOHN  S.  MYERS,  ' 

Philadelphia,  Pa, 

1020  Wahiut  St, 


$350  Offered  in  Prizes* 

The  Enginemng  News  Publishing 
Co.,  220  Broadway,  New  York,  announces 
the  offer  of  $550  in  prizes  for  the  best 
papers  on  **Tbe  Manufacture  of  Con- 
Crete  Blocks  and  Their  Use  in  Building 
Construction/' 


I 


Electrical 


Electricity  as  a  IVIeans  to  an  End. 


i 


LECTRICITY  occupies  a 
peculiar  positiou  iu  our 
e very-day  life-  From  the 
frequent  use  of  the  word 
one  would  think  that  it  is 
one  of  those  thiug^s  most 
think  that  it  is  one  of  those  things  most 
essential  for  our  happuiess.  This  is  true 
in  a  way,  but  how  many  stop  to  think 
tliat  actually  they  never  use  electricity  at 
all ;  they  only  use  the  effects  which  it  pro- 
duces. Our  electric  lamps  give  us  light 
only  because  a  little  thread  of  carbon  or 
a  short  column  of  gas  is  kept  incandescent 
by  heat*  Our  electric  cars  are  for  mov- 
ing us  about,  not  for  transporting  elec- 
tricity. We  get  from  the  telephone  and 
telegraph  noises,  and  not  electric  currents. 
Electricity,  then,  is  merely  an  agent  by 
which  these  other  actions  are  produced, 
but.  happily  for  us,  it  is  the  most  con- 
venient and  the  most  universally  applic- 
able agent  which  we  have  ever  discovered. 
Exception  to  the  general  statement  made 
above  may  properly  be  taken  with  re- 
spect to  the  use  of  electricity  in  therapeut- 
ics^  an  important  application,  but  one 
which,  for  tlie  moment,  we  have  not  in 
mind* 

One  interesting  result  of  the  peculiar 
position  occupied  by  electricity  is  the  re- 
lation of  the  electrical  manufacturers  and 
supply  companies  to  the  pubh*c,  \VIio  of 
us  ever  buys  an  incandescent  lamp  or  a 
telephone?     These  are  all  bought  from 


the  makers  by  large  companies  who  sup- 
ply us  not  merely  with  lamps,  but  with 
light  or  with  telephonic  communication. 
As  regards  the  telegraph,  the  same  is 
true,  and  so  it  is  with  respect  to  the  rail- 
way motor.  These  are  all  bought  by 
large  companies  which  have  more  or  less 
of  the  character  of  public  service  corpor- 
ations. 

An  exception  may  be  made  with  respect 
to  the  constant-speed  motor,  whether  for 
alternating  or  direct  current.  But  then 
again,  these  are  generally  used  in  fac- 
tories, and  not  by  the  general  public*  In- 
deed, it  is  somewhat  remarkable  that^ 
although  electricity  itself  does  so  much 
for  us,  individually  we  have  practically 
nothing  to  do  with  it.  There  is  one  main 
reasons  for  this.  It  is  because  electrical  en- 
ergy is  better  for  transmitting  power  from 
one  point  to  another  than  any  other  form 
of  energy.  This  is  true  of  tlic  telephone, 
for  the  work  performed  by  a  small  vibrat* 
ing  sheet  of  iron  causes  a  similiar  sheet 
to  vibrate  in  unison  somewhere  else.  It 
is  true  of  the  electric  lamps,  for  the  heat 
which  produces  the  light  is  generated 
by  electricity,  itself  generated  at  a  dis- 
tant station.  The  convenience  of  the 
electric  motor  depends  upon  the  same  ef- 
fect. The  coal  burned  a  mile  or  more 
away  enables  us  to  operate  our  machinery 
when  and  how  we  please,  without  our 
knowing  where  or  how  the  coal  is  burned 
or  the  water  power  is  employed,     Elec- 
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tricity  is,  then,  as  was  said  above,  merely 
a  means  to  an  end,  but  a  most  conven- 
ient means  to  almost  any  end. — "Electric 
Review." 


Cable  Designation  Scheme. 

A  METHOD  of  designating  cables 
that  appears  to  possess  numerous 
advantages  is  herewith  described.  It  is 
particularly  adapted  to  cables  having  a 
number  of  branches  that  would  be  hard 
to  designate  with  numbers  alone.  The 
main  cable  is  designated  by  a  number 


1  C  A,  1  C  B,  1  C  C,  etc 

This  system,  owing  to  the  different 
groupings  of  the  letters,  makes  at  once, 
any  branch  or  sub-branch  of  a  cable  eas- 
ily recognizable. — "American  Telephone 
Journal." 


Automobile  Frame  Detail 

A  method  for  forming  the  comers  of 
an  angle  iron  frame.     The  ends  are  split^ 
and  the  vertical  webs  bent  and  joined 
the  drawing  shows. 


J 

1 

H 
5 

£'mCA»^m 

1 

1        *^ 

t 

1 

I  ? 

*               .sc^ 

and  branches  of  the  main  cable  by  letters 
A,  B,  C,  etc.;  thus  branch  A  would  be 
known  as  1  A. 

Sub-branches  from  cable  1  B  would 
be  known  as  1  BA  and  1  BE. 

Branches  from  1  C  would  be  known  as 


A  very  strong  and  stiff  joint  is  thus 
produced. 

The  scheme  is  patented  by  Mr.  E.  R. 
Hewitt,  of  New  York,  and  recently 
illustrated  in  The  Atii&ma^ile, 


He  who  uses  electricity  makes  light  of 

his  troubles. 


Of  all  bright  words  that  pen  can  writer 
The  brightest  are  these,  "Electric  Light** 


A  Handy  Wrench. 

TMf  M^MY  W»«»  r*m  «MI|CR  CAN  Bf  PVT   TO  *M  HthDlkV 


>  tou«Hittii»  cAMQrfir  »fcc4  AM«  momumtiJhhft^P  i^noiiCTto 


BV  OVA  C4j*RAl>iTCik 


Evcr>'  mechanic  and  especially  the 
persons  who  are  out  from  the  shop  and 
need  dies  for  renewing  threads,  the  Uni- 
versal Grip  wrench  with  its  three  dies 
will  be  highly  appreciated. 


It  can  be  secured  with  dies  for  several 
styles  of  threads,  and  is  being  manufac- 
tured by  the  Edmonds- Mctzel  Manufac 
turing  Company,  163  Jefferson  Street, 
Chicago,  IIU 
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Maklnt  Archltoctural  Drawingft. 
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Miscellaneous — Th^  closet  should  be 
5'  0"  X  5'  0"  and  the  lubs  2'  0"  x  5'  0"  for 
two  and  2'  0"  x  7'  6"  for  tliree. 

The  stairs  are  of  the  same  width  as  in 
the  first  floor  plan  and  a  sufficient  number 
of  steps  should  be  shown  to  go  down  8'  6" 
from  the  line  of  the  kitchen  floor  at  the 
rate  of  8"  drop  for  each  step. 

The  two  lines  at  the  side  of  the  steps 
is  intended  to  represent  the  stringer  that 
the  steps  rest  on. 

The  Roof  Plan — This  is  drawn  in  on 
this  sheet  so  as  to  complete  the  plans  for 
the  house,  for  the  next  chapter  will  de?' 
with  "elevations/' 

The  outline  of  the  house  is  shown  dot- 
ted to  give  an  idea  how  much  projection 
of  the  roof  is  allowed^  in  this  case  18 
inches* 

The  lines  of  the  ridges  or  *'hips**  are 
drawn  with  the  45 **  triangle. 

The  roofs  of  the  porches  are  the  same 
as  the  second  floor  plan,  in  fact,  a  trac- 
ing may  be  laid  over  it  and  the  roof 
plan  constructed  and  inked  in,  the  chim- 
ney being  located  as  on  the  other  plans 
and  of  the  same  size  as  on  the  second. 


Weight  of  an  Office   Byilding. 

In  looking  up  with  criticism  or  admir- 
ation at  a  modem  office  building  probably 
the  last  question  which  would  suggest 
itself  to  the  observer  is  "how  much  does 
it  weigh?"  The  mind  can  hardly  realize 
the  significance  of  figures  in  this  connec- 
tion, and  yet  it  is  not  uninteresting  to 
read  of  a  dose  estimate  of  the  exact 
weight  of  an  up-to-date  metropolitan  steel 
structure,  including  the  entire  contents. 
The  aggregate  weight  of  one  just  built 
for  the  New  York  Times  has  been  de- 
clared as  S2,n3fi00  pounds.  Of  course 
the  actual  weight  of  a  large  part  of  every- 
thing used  in  its  construction  is  known  to 
the  contractors  who  handle  and  bill  it,  as 
for  example,  the  structural  iron,  which 
weighed  7,024,000  pounds. 


To  Strengthen  an  Arch* 

A  German  patent,  for  strengthening  the 
haunches  of  an  arch,  has  been  granted 
to  Max  Moller  of  Braunsehweig,  Ger- 
many. It  consists  of  a  horizontal  plate 
**b/'  one  end  of  which  hears  against  the 
arch  and  the  other  end  bearing  against  a 


wm 


f>crpendicular  wall  *'c,**  all  as  illustrated. 
Ry  this  fomi  of  construction  the  masonry 
can  be  made  much  less  massive, — "Ce- 
ment and  Eng.  News." 

Strength  of  Stone   and    Irick. 

From  an  old  '*Scriber/'  Dayton,  O. — 
Perhaps  the  following  may  be  of  service 
to  "Builder,'*  of  Baltimore,  Md.  It  is 
the  result  of  tests  made  at  the  Water- 
town  arsenal  of  the  crushing  strength  of 
Potomac  red  sandstone  and  other  build- 
ing  stones,  brick,  and  brick  masonry.  The 
diagram  shows  the  following: 
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'•National  Builder." 
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Lessons  in  Pen  Drawing. 


HE  ability  to    make    good 
peu  drawings  is  an  accom- 
plish meet  worthy  of  seri- 
/^/^^^'^    ous  consideration,  and 
''        -^  yoimg  penmen  will  find  it 

to     their     advantage     lo 

igive  this  important  branch 
a  share  of  attention.  It  has  been  our  first 
aim  in  the  preparation  of  these  lessons  to 
include  work  of  the  most  practical  nature 
I 
—that  class  of  broad,  vigorous  pen  draw- 
ing which  is  adapted  to  general  illustra- 
tive purposes.  There  is  a  constant  de- 
mand for  pen  illustrations  by  engraving 
houses,  publishers  of  magazines,  news- 
papers, etc.*  and  it  is  only  a  question  of 

I- 

I  being  prepared  to  do  first-class  work  in 

I  orrler  to  find  a  market  far  your  drawings. 

I  An  outfit  for  this  class  of  work  may  be 

!^implc  and  inexpensive,  consisting  of 
some  coarse  and  fine  pens,  straight  hold- 
ers, cardboard  or  heavy  paper  with  good 


pen  surface,  and  pencils,  numbers  3-1 
and  4-H  respectively,  and  India  ink. 

The  vertical  lines  in  eocercise  one  were 
rnade  with  the  fingers.  Evenness  of  tone 
depends  on  uniform  spacing.  The  hori- 
zontal lines  should  be  made  with  the 
forearm,  of  the  same  thickness,  with  re- 
gular spacing.  Number  three  shows  one 
method  of  deepening  a  tone,  called  cross- 
hatching.    See  that  all  the  lines  are  of 


the  same  thickness.  Make  the  curved 
strokes  with  the  wrist  and  finger  move- 
ments, aiming  for  uniform  spacing  to  in- 
sure evenness  of  tone.  The  remaining 
four  exercises  should  be  executed  with 
the  fingers,  moving  the  pen  towards  the 


body.  Unevenness  is  often  desired  in 
drawings,  and  this  effect  is  obtained  by 
varying  the  thickness  of  the  lines.  See 
examples  six  and  seven.  Please  do  not 
run  over  these  exercises  in  a  careless, 
indifferent  manner,  as  you  must  be  able 
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to  handle  the  pen  with  freedom  and  ac- 
curacy, lightness  and  firmness,  before  you 
can  do  creditable  pen  drawing. 

Do  not  under  any  circumstances  use 
cheap  writing-  inks  in  pen  drawing,  or  for 


finger  or  arm  movements. 

Study  the  design  as  a  whole,  and  the 
form  and  position  of  each  book,  and  do 
not  add  ink  until  an  accurate  pencil  draw- 
ing has  been  obtained.    Aim  for  a  natural^ 


any  purpose  where  the  work  is  to  be  re- 
produced. A  Gillott  pen,  number  604,  is 
very  satisfactory,  and  Bourgeois  French 
India  ink  is  easy  flowing  and  jet  black. 
Paris  white*  wedding  bristol,  either  2  or 


arrangement,  avoiding  a  set,  studied  ap- 
pearance. 

Make  all  lines  in  the  drawing  fine,  ejc- 
cepting,  of  course,  places  where  the  dark- 
est shadows  occur.     Remember  that  the 
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^-p\}\  is  excellent  for  pen  work.  Give 
the  exercise  for  line  practice  especial 
attention.  Practice  on  the  different 
strokes  until  you  can  make  them  with 
precision  and  accuracy,  with  either  the 


strength  of  a  pen  drawing  is  easily  ruined 
by  superfluous  lines,  and  tliat  some  of  the 
very  best  and  most  effective  pen  drawings 
comprise  few  well  arranged  lines* — "Pen- 
man's Art  loumal." 


An  Illustration  of  Pen  Drawing. 


TUIIY. 


Mechanical  Designs. 

Chapter  VIIL 
Keys  and  Cotters. 

COTTERS. 


connecting 
the    journal 
the  body    of 
gib   and     cotter. 


T  is  sometimes  necessar>*  to 
design  the  fastenings  of  a 
piece  of  machinery  so  that 
it  can  be  readily  taken 
apart  or  adjusted.  An 
example  of  this  is  on  a 
rod  of  an  engine  where 
brasses  are  fastened  to 
the  rod  by  means  of  a 
A     cotter    is   a   kev 


which  passes  diametrically  through 
a  hub  and  its  shaft  to  fasten  theni  to- 
gether. To  take  the  rod  apart  it  is  only 
necessar>'  to  drive  out  the  cotter,  which 
is  made  with  a  taper  fit  on  the  gib.  The 
taper  may  be  about  i  in  15.  For  adjust- 
ment, as  the  brasses  wear,  the  tapered 
cotter  can  be  driven  in,  thus  forcing  the 
brasses,  which  are  made  in  halves, against 
the  crank  pin  or  cross -head  pin. 

An  illustration  is  shown  in  Fig,  1  giv- 
ing dimensions  of  the  parts  of  an  engine 
connection,  the  same  being  shown  fin- 
isbed  in  Fig.  2. 

The  rod  is  sometimes  enlarged  at  the 
cotter  so  that  the  net  sectional  area  at 
that  point  is  equal  to  the  body  of  the 
rod. 

Let  d^diara,  of  rcKl. 

d,=diam.  of  enlarged  part  of  rod  at 
cotter. 

t:=tbickness  of  cotter,  usually  about 

4 

b=breadth  of  cotter. 


l=length  of  rod  beyond  cotter. 
The  sectional  area  of  the  rod  is 


(I) 


and  this  must  equal  the  net  area  at   the 
cotter, 

4 


d,*  d  * 


ird   * 
where  — "-  is  the  area  of   the   enlarged 
4 

d  * 
f>ortion  of   the  rod  and  -~  is  equal  to 

d 
t  or  -^    multiplied    by  the   diameter  of 

4 

the  enlarged  part  dj.  In  other  words,  it 
is  the  section  of  the  enlarged  part 
with  the  hole  taken  out  for  the  cotter. 

Putting  expressions  1  and  2   equal  we 
have; 

d, '  ird^  (3) 

4  4 

Solving: 


—  I. 21  d. 


If  P  -  load  on  the  rod  and  S  —shear- 
ing strength  of  the  material,  which  may 
be  taken  at  6,000  as  a  safe  value  for 
steel,  then  the  area  to  resist   shearing  of 


bd,. 
the  cotter  is  2pt  —  — -■ 

"4 

Remembering  that  ^  =  ^  ^ 

This 

area,  ^W 

multiplied  by  S  must  equal  P. 

m 

Or  2d.l  =  -g- 


Solving:  1=  ^j-g 


KEYS. 

Pulleys,  gears,  couplings,  etc,  are  fast- 
ened to  their  shafts  by  means  of  a  rect- 
angular strip  of  metal,  called  a  key. 

There  are  three  kinds  of  keys  in  com- 
mon use: 

(a)   Tight  keys* 


sions  varying  according  to  the  diameter 
of  the  shaft.  A  table  of  keys  can  be 
found  on  page  977  of  Kent's  Mech.  Eng, 
Packet  Book ;  also  "Chapter  on  Pulleys," 
by  The  Draftsman.  Feather  keys  are  like 
tight  keys  in  section  but  are  somewhat 
different  in  size.     They  are  used  whcn- 


[b)  Feather  keys. 

(c)  Gib  keys. 

Class  *'a**  is  used  whenever  the  jriece 
is  to  be  fastened  rigidly  to  its  shaft.  They 
ire  made  either  square  or  rectangular  in 
tection  and  of  standard  sizes,  the  dimen- 


ever  it  is  required  to  have  the  piece  slide 
along  the  shaft.  They  arc  sometimes 
called  splines. 

Gib  keys  are  made  with  a  head  a» 
shown  in  figure,  so  that  they  can  be  ea»- 
ilv  removed.    Keys  are  calculated  to  re- 
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sist  shearing  and  crushing. 

The  force  tending  to  shear  off  or  crush 
a  key  is  the  same  as  the  force  tending  to 
twist  the  shaft.  Very  little  of  the  math- 
ematics of  this  subject  can  be  given  until 
the  student  is  familiar  with  mechanics 
upon  which  the  calculation  depends. 

The  following  formulae  have  been 
found  to  agree  with  practice  for  keys 
subjected  to  shear: 

For  iron  shafting — 1  =  i  ♦  2d.  ( i ) 

For  steel  shafting — l=i  .6d.  {2) 

Where  1  equals  the   length   of  key    in 

one  of  the  connected  shafts  and  d^=diam. 

of  shaft. 

To  prevent  crushing: 
Iron  shafts— 1  =  2. 5d.  {3) 

Steel  shafts— l  =  3jd,  (4) 

These  formulas  assume  that  all  the 
crushing  force  comes  on  half  the  depth 
of  the  key.  Keys  usually  fail  by  crush- 
ing or  distorting  ;  therefore  the  last  for- 
mulas should  be  used  rather  than  the 
first  ones.  Keys  are  usually  some- 
what shorter  than  these  formulas  indi- 
cate. This  is  because  the  key  is  made 
of  material  very  much  harder  than  that 
of  the  shaft. 


Drawing    Structural    Sections. 


IT'^-^ 


I  When  the  shape  of  an  I-beam  is  to  be 

i  shown  in  section,  it  is  blackened,  as  in 

Fig,  1,  and  the  rivet  holes  in  the  flange 

and  web  will  be  shown  open  with  center 


^^ 


lines.    When  the  end  view  is  showft, ' 
in  Fig.  2,  the  rivet  holes  are  blackened 
and  the  center  lines  run  tlirongh  them. 

In  the  side  view  there  should  be  one 
line  to  show  the  edge  of  the  flange  andfl 
the  rivets  will  be  shown  blackened  ex- 
cept where  it  is  on  the  rear  flange. 

If  on  the  rear  flange,  it  is  put  in  as 
shown  at  @,  with  hatching  lines  across  li^M 
thus  b  is  in  the  front  part  of  the  flange  ™ 
and  @  is  in  the  rear. 


Can  You  Explain  This? 

A  writer  in  Rycrson's  Monthly  says: 
•'Some  mathematical  genius  has  proven 
that  4  is  equal  to  5  and  tlie  proof,  as  giv- 
en to  us,  is  quite  clear,  too." 

Starting  with  the  equation, 
16—36=25 — 45. 

81 
adding  -j-     to  both  sides  of  the  equation, 

we  have: 


81 


81 


ltj_36  +     -^  =  25  —  46+-^ 

^liich  we  find  is  a  perfect  square, 


or  4=5, 


and  extracting  the  root  we  have 
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men.  In  fact,  one  of  its  chief  advantages 
lies  in  the  fact  that  views  will  often  indi- 
cate, when  carefully  studied,  possible  im- 
provements in  the  routine  or  plant.  Such 
uses  of  photographs  are  somewhat  novel, 
to  be  sure,  but  they  have  proved  worthy 
of  consideration.  It  is  hardly  necessary 
to  point  out  the  great  value  to  the  con- 
tractor of  complete  photographic  records 
of  the  progress  on  work  where  there  is 
likely  to  be  any  differences  of  opinion 
concerning  the  equipment  and  force  or 
tlie  rate  of  advance.  A  series  of  views 
of  this  character  affords  the  best  proof 
of  a  contractor's  desire  to  carry  out  his 
work  properly,  and  is  sometimes  a  com- 
plete answer  to  the  complaints  sent  to 
chief  engineers  by  young  inspectors  un- 
acquainted with  all  the  problems  which 
arise  in  handling  a  large  undertaking* 
It  must  be  understood,  however,  that 
the  contractor  who  endeavors  to  take  a 
series  of  good  views  with  a  camera  ob- 
tained for  fifty  trading  stamps  at  the 
comer  grocery  store  is  likely  to  be  dis- 
appointed. So  many  poor  contraptions 
are  sold  as  cameras  that  care  should  be 
taken  to  secure  an  instrument  fitted  for 
the  given  class  of  work  and  provided 
with  a  lens  which  will  give  a  clear  nega- 
tive. A  little  money  paid  to  obtain  a 
proper  outfit  will  be  well  worth  spending 
in  many  cases,  while  a  little  money  saved 
by  the  selection  of  an  inferior  outfit  may 
render  the  whole  investment  a  loss.  It 
IS  sometimes  possible  to  pick  up  bargains 
m  sudr  things,  but  as  a  rule  the  second- 
hand instruments  are  not  good  for  much 
and  the  low-price  apparatus  are  incapable 
of  good  work. — "Engineering  Record." 
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A  Draftsman's  Rule, 

THIs  invention  relates  to  tools  used 
hy  draftemen  and  others  whose 
-employment  involves  the  use  of  similar 
tools;  and  it  consists  of  a  rule  in  which 


one  of  the  edges  thereof  is  combined  with 
a  plane,  preferably  placed  at  right  angles 
to  the  flat  side  of  tlie  rule,  and  having  ^ 
such  plane  provided  with  a  reflecting  sur-  ^ 
face  for  the  purpose  of  utilizing  the  re- 
Hoctcd  image  of  lines  previously  drawn 
in  the  progress  of  the  work  in  hand  and 
by  means  of  which  reflection  a  line  can  be 
readily  and  accurately  drawn  at  right  an-  m 
l^les  to  the  line  so  reflected,  or  the  lines  ^ 
of  any  plane  angle  may  in  like  manner  be 
readily  and  accurately  bisected,  or  a  circle 
may  in  like  manner  be  readily  and  accur- 


I 


ately  divided  by  diameters  or  its  center 
quickly  found  and  all  this  without  the 
use  of  T-square,  triangle,  or  other  drafts- 
man tool  as  usually  used  for  doing  such 
work,  I  attain  these  results  by  such  a 
rule  as  is  illustrated  in  the  accompanying 
drawings,  in  which — 

Figure  1  is  an  aid  view  of  my  improv- 
ed rule.  Figs.  Z  and  3  are  front  views, 
and  Fig.  4  is  an  isometrical  view  of  the 
same.  \ 

Similar  letters  refer  to  similar  parts 
in  all  the  figures* 
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Referring  to  Fig.  1,  the  angle  A  a  b  is 
£t  right  angle,  the  cdgt  a  is  a  straignt 
edge,  and  the  vertical  face  A,  which  coni- 
prises  the  surface  D  E  e  d  of  Fig.  2,  is 
a  plain  reflecting  surface. 

To  use  the  rule  for  drawing  a  line  at 
right  angles  to  one  previously  drawn — 
as  line  F  G  of  Fig.  2,  for  instance^the 
exposed  part  of  such  line  will  appear  re- 
flected in  such  refiecting-surface,  as  in- 
dicated by  the  dotted  line  G,  H  or  as  V 
W  from  the  Iin«  W  Y  in  the  same  figure, 
which  reflection  when  brought  in  line 
with  the  exposed  line  G  F,  as  in  the  case 
of  the  reflection  H  G,  will  locate  the  edge 
of  the  rule  at  right  angles  to  such  reflect- 
ed line,  and  a  line  drawn  along  this  edge, 
as  the  line  D  E  will  be  found  to  be  at 
right  angles  to  the  line  F  G.  It  will  be 
found  that  the  least  deviation  of  the  edge 
D  E  from  a  right  angle  with  the  previ- 
ously-drawn line  will  be  indicated  by  the 
reflected  image  being  out  of  line  with 
same,  as  shown  by  the  line  W  Y  and  its 
reflected  image  V  W.  Similarly,  if  the 
rule  is  placed  so  that  the  reflected  image 
of  the  exposed  part  of  a  circle  makes  a 
fair  and  true  circle  with  that  exposed 
part»  as  shown  in  Fig.  3»  the  edge  D  E 
lies  on  a  diameter  of  the  circle  and  passes 
through  its  center,  so  that  a  line  traced 
along  the  edge  of  the  ruler  will  be  a  diam- 
eter, and  thus  by  striking  two  different 
diameters,  as  is  shown  by  the  lines  L  L 
and  D  E,  the  point  L  of  their  intersection 
will  be  found  to  be  the  center  of  the  cir- 
cle K  J,  in  which  Q  is  the  reflection  of 
same.  The  least  deviation  of  the  edge  D 
E  from  a  true  diameter  of  the  circle  K  J 
will  be  indicated  by  a  want  of  s>Tnmetry 
in  the  reflected  image  with  the  exposed 
line  so  reflected — for  instance,  as  is  shown 
by  the  line  T  U»  indicating  the  reflection 
of  the  line  M  U.  Similarly,  also,  if  the 
rule  is  placed  so  that  the  image  of  the  ex- 
posed part  of  any  two  intersecting 
straight  Hnes^ — as,  for  instance,  as  shown 


by  S  R  in  Fig.  4 — are  in  line  with  the  ex- 
posed part  of  the  other  of  these  lines,  N 
P,  the  edge  D  E  will  direct  a  line  which 
accurately  bisects  that  angle  made  by  the 
intersection  of  the  lines  in  which  the  edge 
D  E  lies. 

It  is  obvious  that  the  usefulness  of  my 
said  rule  is  increased  by  having  its  edges 
B  and  C  graduated  with  a  scale  for  meas- 
uring purposes,  as  is  shown  on  tlie  one 
edge  of  the  rule  illustrated  by  Fig.  4. 

Patented  by  Albert  B,  Willits,  of  the 
United  States  Navy,  residing  in  Philadel- 
phia, Pa, 


Drawing  Compasses. 

THIS  invention  relates  to  compasses 
used  for  geometrical  machine,  and 
tiiathematical  drawing;  and  my  object  is 
to  provide  means  whereby  the  legs  may 
be  fixed  at  any  distance  apart,  the  dis- 
tance being  indicated  in  lineal  measure^ 
ment. 

The  invention  is  applicable  to  what 
are  known  as  ''dividers*'  and  to  pencil  or 
pen  compasses  and  the  like. 

To  the  inside  of  one  leg  I  pivotally  at- 
tach an  arm,  the  opposite  end  of  which 
is  bent  approximately  at  right  angles  and 
receives  the  opposite  leg  of  the  instrt>- 
mtnt.  Upon  this  leg  is  marked  by  stamp- 
ing or  engraving  in  the  usual  way  a  scale 
in  inches  and  fractions  thereof,  and  the 
widths  between  the  points  of  the  legs  of 
the  compass  are  indicated  by  the  position 
of  the  end  of  the  arm  upon  the  scale. 
Tlie  arm  may  entirely  surround  the  leg 
and  be  provided  with  a  set -screw,  by 
means  of  which  it  may  be  clasped  upon 
the  leg  and  the  width  of  opening  of  the 
compass  thereby  fixed*  The  arm  may  be 
grooved  upon  the  sides  facing  either  leg 
to  receive  the  leg  when  the  compass  is 
closed. 

The  drawings  herewith  illustrate  the 
invention,  FTf?:ure  1  being  a  side  view  of  a 
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pair  of  coaipasses  closed  and  fitted  with 
my  invention ;  Fig.  2,  a  similar  view  with 
tiie  compasses  open;  Fig,  3»  a  cross-sec- 
tion of  the  pivoted  arm  on  line  A  A,  Fig. 
Z.    Fig,  4  shows  a  modification. 

The  ann  1  is  pivoted  by  a  pin  2  to  the 
leg  3  of  the  compass,  the  end  of  the  said 
arm  being  bent  to  form  a  socket,  as 
shown,  to  receive  the  leg  5,  which  is  pro* 
vided  with  a  scale  6,  The  arm  is  locked 
to  the  leg  5  by  a  set-screw  7,  A  groove 
10,  Fig,  3,  is  formed  in  the  arm  for  re- 
ceiving the  leg  3  when  the  compasses  are 
closed. 


"paJ 


Slate  Pencils. 

IN  making  slate  pencils  broken  slate  isl 
put  into  a  mortar  rim  by   steam  and 
pounded     into     small     particles.     Then  I 
It  goes  into  a  mill  and  rims  into  a  "bolt- 
ing*' macliine,  such  as  is  used  in  flouring! 
mills,  whtre  it  is  *'bolted*';  the  fine,  al-J 
most  inpalpable  flour  that  results  being  | 
taken  to  a  mixing  tub,  where  a  small 
quantity  of  steatite  or  talc  flour  bcingJ 
essentially  a  hydrated  silica  of  magne-sia,] 
which,  when  pure»  consists  of  silica  62.0,  J 
magnesia  water  4.9=100,  which  is  added, 
together  with  other  materials,  the  whole     , 

^  1 
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In  the  modification  shown  by  Fig.  4 
tlie  socket  4  is  pivoted  by  a  pin  9  to  the 
arm  1. 

To  use  the  instrument,  the  scf^w  7  is 
unscrewed  to  set  free  tlie  leg  5,  and  upon 
the  compasses  being  opened  the  said  leg 
slides  through  the  socket  4  of  the  arm^ 
the  distance  apart  of  the  points  of  the  legs 
being  shown  by  the  position  of  the  said 
socket  upon  the  scale. 

Patented  by  D,  W.  MacDonald,  Have- 
lock  North,  N.  Z. 


Send  25c,  for  four  good  back  copies  of 
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being  made   into  a  stiff   dough,     Thiaj 
dough  is  tlioroughly  kneaded  by  passing  I 
it    several    times    between   iron   rollers.] 
Thence  it  is  conveyed  to  a  table,  where  i 
is  made  into  "charges,"  or  short  cylio*! 
ders,  four  or  five  inches  thick  and  coi^j 
taining    eight    to    twelve    pounds    each*! 
Four  of  tliese  are  placed  in  a  strong  iroBl 
chamber  or  "retort"  with  a  changeable 
nozzle,  so  as  to  regulate  the  size  of  the 
pencil,    and    subjected    to     trcmendc 
hydraulic  pressure,  under  which  the 
position  is  pushed  through  the  nozzle  in 
the  shape  of  a  long  cord  and  passes  over . 
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a  sloping  table  set  at  fight  angles  with 
the  cords  to  give  passage  to  a  knife, 
which  cuts  them  into  lengths.  They  are 
then  laid  on  boards  to  dry,  and  after  a 
few  hours  are  removed  to  sheets  of  cor- 
rugated zinc,  the  corrugation  serving  to 
prevent  the  pencil  from  warping  during 
the  process  of  baking,  to  which  they  are 
next  subjected  in  a  kiln,  into  which  super- 
heated steam  is  introduced  in  pipes,  the 
temperature  being  regulated  according  to 
the  requirements  of  the  article  exposed 
to  its  influence.  From  the  kiln  the  art- 
icles go  to  the  finishing  room,  where  the 
ends  are  thrust  for  a  second  under  rapidly 
revolving  emery  wheels,  and  withdrawn 
neatly  and  smoothly  pointed.  They  are 
then  packed  in  pasteboard  boxes,  each 
containing  100  pencils,  and  these  boxes 
are  in  turn  packed  for  shipment  in  wooden 
boxes  containing  100  each,  or  10,000  pen- 
cils in  a  shipping.  Nearly  all  the  work  is 
done  by  boys,  —  "Cement  and  Eng, 
News." 


Did  you  get  a  copy  of  the  index  for 
1904?    Thev  are  free,  send  for  one. 


Wages   and   Their    Relation   to 
Higher  Prices. 

THERE  have  be«n  many  notable 
changes  in  the  prices  paid  for  labor 
since  1894,  when  carpenters  got  $2,50  for 
a  day  of  nine  hours,  a  rate  of  27  7-9  cents 
an  hour;  while  in  1904  they  got  37 Vi 
cents,  working  eight  hours  only,  an  ad- 
vance of  about  35  per  cent.  Ten  years 
ago,  bricklayers  received  42  cents  an  hour 
for  eight  hours'  work  a  day,  and  tenders 
^  2o  cents  for  the  same  hours.  Today  they 
55  cents  and  30  cents  an  hour,  re- 
ctively,  an  advance  of  very  n^^ariy  31 
I  per  cent  for  the  former  and  20  per  cent 
for  the  latter*  Stone  masons  were  paid 
42  cents  an  hour  for  eight  hours'  work  in 


18!)4,  and  their  helpers  received  25  cents 
an  hour  for  the  same  length  of  day;  but 
in  1904  these  rates  had  increased  to  50 
and    55    cents    an    hour    for    the    stone 
masons,  and  30  cents  for  the  helpers,  thcj 
working  hours  remaining  the  same*  an 
advance  of  18  and  31  per  cent  for  the 
masons  and  20  per  cent  for  their  helpers. 
Painters  in  1894  received  $2.40  a  day  of 
t  ight  hours  and  decorators  $3  a  day  of ' 
nine  hours;   in   1904  the  painters  were 
paid  $2.80  and  the  decorators  $3  a  day, 
hours   unchanged,  an    increase    for    the 
former   only   of   nearly    four   per   cent. 
Roofers  were  paid  $2.50  and  $3,  their 
helpers  $2.25  and  $2.50,  slaters  $3  and 
$3.50,  and  their  helpers  $2.50  a  day  of 
nine  hours  for  all  in  1894 ;  in  1904,  they 
received   practically   the  same  remuner- 
ation  for  eight  hours'  work,  an  advance 
of  over  11  per  cent.    Plumbers  ten  years 
ago  got  $4   for  nine  hours*  work,  and 
their  helpers  $1   for  the  same  time,  no 
charge  to  be  made  for  less  than  half  a 
day's  work,  while  in  1904  they  received 
$3:75    and    $1,    respectively,    for    eight 
hours'  work,  an  advance  of  about  5^ 
per  cent  for  the  plumbers  only.     Plaster- 
ers were  paid  45   cents  and  plasterers' 
laborers  30  cents  an  hour  for  47  hours' 
work  a  week  in  1894,  while  in  1904  they 
got  50  cents  and  34  cents  an  hour,  re- 
spectively, for  44  hours  a  week,  and  ad- 
vance of  11 1/2  per  cent  for  the  former 
and  13  1-3  per  cent  for  the  latter. 

From  the  foregoing,  an  average  of  the 
percentages  of  increase  in  the  cost  of  14 
materials  used  in  the  construction  of 
wooden  houses  is  36.9  per  cent»  while  the 
advance  in  the  wages  paid  in  11  work- 
ing trades  averages  18.11  per  cent— 
"Tengwall  Talk,*' 


Send  ?5c.  for  four  good  back  copies  of 
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Notice  tie  number  of  positions  open? 
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Pencil  Points. 

There  is,  perhaps,  no  two  draftsmen 
who  sharpen  a  pencil  the  same  way  and 
it  might  be  said  that  a  draftsman  is 
known  by  the  pencil  he  keeps. 

Many  draftsmen  agree  on  a  certain 
kind  of  pencil  giving  the  best  results, 
sometimes  the  purchasing  agent  deter- 
mines the  kind  to  be  used  and  he  often- 
times is  governed  by  the  price. 

But  back  to  the  point,  that  part  that 
really  detennines  the  looks  of  a  drawing. 

The  style  of  sharpening  depends  on 
facilities,  a  pocket  knife,  a  pencil  pointer 
worked  by  the  fingers  or  one  operated  by 
a  crank  handle  arc  the  usual   methods 


i. 


\M 


No.   5   when   round  shows  a   careful 
man,  one  w^ho  wishes  his  tools  to  be  justj 
right  and  who,  no  doubt,  will  make  very  J 
neat  work. 

It  is  a  point  that  will  only  need  sand- 1 
ing  to  keep  it  in  good  shape  for  a  con-  j 
siderable   time. 

In  Nos.  6  and  7  we  have  the  wedge  or 
chisel  point,  common  with  some  men, 
liked  by  some,  but  despised  by  others. 

A  slight  twist  of  the  pencil  when  being 
draw  along  the  straight  edge  wmU  make 
a  thick  and  thin  line,  this  is  tile  objection 

Draftsmen  who  use  this  style  of  point 
often  have  the  other  end  of  the  pencil 
sharpened  as  in  No.  5  for  figuring,  some 


I 


to  reduce  a  pencil  to  a  point,  be  it  dull 
or  sharp. 

The  point  shown  in  No.  1  was  prob- 
ably cut  quickly,  leaving  much  wood  to 
Stiffen  the  lead  and  was  to  be  used  where 
considerable  pressure  was  necessary.  If 
this  be  sandpapered  it  would  retain  a 
fine  point  only  for  a  short  time. 

No.  2  and  3  are  twin  brothers  of  the 
first,  No.  3  being  a  side  view  of  No.  2, 
No.  1  being  round  while  No.  2  is  flat. 

No.  4  is  the  point  of  a  pencil  of  a 
slovenly  man,  he  is  too  lazy  to  put  a 
good  point  on  it  and  his  work  will  often 
bear  out  the  above  consideration  of  his 
character. 


I*_vo  a  round  pointed  pencil  lying  handy] 
for  that  purpose. 

Since  we  are  writing  about  pencils 
might  be  well  to  remark  on  the  evident  J 
carelessness  of  some  draftsmen  to  carryj 
hnes  much  farther  than  needed  and  the 
not  to  rub  them  off,  but  expect  the  trace 
to  tell  w^here  to  stop.     This  is  especialll 
true  where  the  draftsman  is  in  the  hab 
of  running  the  projecting  lines  into 
object. 

The  object  should  be  clear  and  distsnC 
with  projection  lines  not  touching  it,  j 
the  dimension  lines  broken  to  receive  i 

dimension.* 
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Bisecting  Divides, 

THIS  invention  relates  to  bisecting 
'  dividers  having  for  its  object  a 
simple  and  accurate  instrument  of  tliis 
Kind ;  and  it  consists  in  certain  novel  feat- 
ures of  construction  here  described. 
In    the   accompanying    drawing.    Fig 

1  is  an  elevation  of  the  invention,  and  Fig. 

2  a  vertical  section  thereof.     Fig.  3  is  a 


st^umems  of  this  kind.  The  leg  b  is 
formtd  of  steel  or  other  suitable  metal 
rod  and  has  at  its  tipper  end  a  cap  j.  The 
leg  b  slides  in  a  sleeve  c,  which  sleeve 
has  rack-teeth  e  cut  on  each  side  of  its 
(inter  surface.  Hie  sleeve  c  also  tele- 
scopes nr  fits  in  an  outer  sleeve  d,  which 
has  on  each  side  outwardly-extending 
cars  h»  between  which  the  legs  a  are  piv- 
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plan  view.  Fig.  4  is  an  elevation  of  the 
sleeve  referred  to  hereinafter,  and  Fig. 
5  is  a  vertical  section  thereof. 

Referring  specifically  to  the  drawings, 
the  divider  has  three  legs,  the  outside  legs 
being  indicated  at  a  and  the  center  leg  at 
b.    The  legs  are  pointed,  as  is  usual  in  in- 
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f>ted,  as  at  i.  The  said  legs  a  are  formed 
at  their  upper  ends  into  a  toothed  seg- 
ment f,  Avhich  meshes  with  the  rack  e  <>n 
the  sleeve  c,  the  outer  sleeve  d  being  slot- 
ted, as  at  k.  to  allow  the  segment  to  con- 
tact with  the  rack-  It  will  be  apparent 
that  when  one  of  the  legs  a  is  spread  the 
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other  leg  a  will  also  be  spread  the  same 
distance  and  both  legs  will  be  equidistant 
tVocn  the  center  leg  b. 

The  leg  b,  as  heretofore  described,  fits 
Joosely  in  the  sleeve  c,  and  it  is  held  up  by 
ri:eans  of  a  spring  g,  which  fits  between 
the  cap  j  and  a  shoulder  on  the  top  of 
the  sleeve  d.  This  spring  keeps  the  point 
of  the  leg  b  off  the  paper  when  the  legs  a 
arc  spread. 

The  instrument  can  be  used  with  on* 
hand  holding  it  as  usual  for  such  tnstru- 
tucnts  and  spreading  the  legs  as  desired, 
the  first  finger  being  used  for  pressing 
down  the  leg  a  to  mark  the  center. 

The  instrument  is  simple  in  construc- 
tion and  not  liable  to  get  out  of  order  and 
welt  serves  the  purpose  for  which  it  is 
intended. — Patented  by  Peter  Jelsma, 
(iuthrie.  Okla.  Ten 


Mr.  C«  B.  Moare* 

It  is  with  great  pleasure  that  we  are 
able  to  present  Mr,  E,  B,  Moore  to  our 


lished  a  neat  book  on  "Wire  and  Wire- ^ 
less  Telegraphy/*     The  book  treato  cttj 
the  Growth  of  the  Electric  Telcgnph^l 
Substance  Ether  and  Waves,  Wtrckss  In- 
struments, Marconi's  Cape  Cod  St 
Wireless  Tel^japh  on  Sea,  and  is 
written  and  illustrated. 

Mr.  Moore  is  also  advertising  < 
supplies  and   proposes    to    do    busc 
along  that  line  as  well  as  the  ptibUsfaijigi 
of  books,  ' 

There  must  be  something  in  the  atznos^ 
phere  around  the  place  (Springfield*  Vt) 
to  induce  such  a  yoimg  man  to  get  out 
and  hustle  and  make  a  name  for  himsdl 

We  make  our  best  bow  to  Mr.  Moore 
for  producing  such  creditable  a  piece 
of  work. 


readers.    Mr.  Moore,  a  young  man  of  16 
years,  unaided,  has  completed  and  pub- 


Contracting,  Etc 

The  technical  schools  report  each  year 
that  there  is  a  demand  for  more  fomsg 
graduates  than  they  can  supply.  It  is 
therefore  likely  that  for  the  present  the 
senior  in  such  a  college  can  make  some 
choice  in  his  selection  of  his  first  work. 
Rut  with  the  steady  increase  in  the  num- 
ber of  students  in  these  institutions  there 
is  a  corresponding  approach  to  the  time 
when  technical  education  will  cease  to 
insure  an  engineering  engagement  imme- 
diately following  graduation.  This  in- 
crease in  their  numbers  indicates  the  ad- 
vantage to  some  young  engineers  of  be- 
coming contractors.  Twenty-five  years 
ago  such  a  career  would  aave  been  re- 
garded as  a  step  downward,  but  nothmg 
of  the  sort  is  true  today,  when  many  f 
the  leading  members  of  the  national  en- 
gineering societies  are  engaged  in  this 
pursuit. 

The  average  engineering  work  requires 
two  classes  of  abiUty,one  which  is  strong- 
est in  planning,  and  the  other  strongest  in 
construction.  Formerly  engineering 
knowledge  was  mainly  concentrated  in 
the  first  class.     This  resulted  in  costly 
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Applicants  should  bring  with  theni  to 
the  examination  roooi  the  necessary 
drawing  instruments,  scale,  ink,  and  a 
drawing  board  at  least  15  inches  square. 

,\ge  limit,  20  years  or  over  on  the  date 
^t  the  examinations. 

Tliesc  examinations  are  open  to  all  citi- 
zens of  the  United  States  who  comply 
with  tne  requirements. 

Applicants  should  at  once  apply 
la  the  United  States  Civil  Service  Com- 
mission,  Washington,  D.  C.»  for  list  of 
places  and  for  application  Form  1312. 
No  application  will  be  accepted  unless 
properly  executed  and  filed  with  the  Com- 
mission at  Washington.  In  applying  for 
these  examinations  the  exact  title  as  given 
at  the  head  of  this  announcement  should 
be  used  in  the  application. 

CABLE  FOREMAN. 

The  United  States  Gvil  Service  Com- 
mission announces  an  examination  on 
April  26,  1905,  to  secure  eligibles  from 
which  to  make  certification  to  fill  the  fol- 
lowing vacancies  in  the  positions  of  assist- 
ant cable  foreman  and  cable  foreman  in 
the  Signal  Service,  at  salaries  from  $55 
to  $90  per  month ;  One  on  the  cable  ship 
"Bumside,"  on  the  Alaskan  coast;  one 
on  the  **Fi€ld,"  on  the  Atlantic  coast;  one 
on  the  "Ingalls,"  at  Manila,  Philippine 
Islands^  and  other  similar  vacancies  as 
they  may  o^cur.  The  stations  of  these 
ships  are  temporary  and  liable  to  change. 

Age  limit,  21  to  50  years  on  the  date  of 
examination. 

Only  persons  who  are  physically  sound 
and  able-bodied  will  be  admitted  to  this 
examination. 

This  examination  is  open  to  all  citizens 
of  the  United  States  who  comply  with 
the  rcquiremoits. 

Applicants  should  at  once  apply  either 
to  the  United  States  Civil  Service  Com- 
mission, Washington,  D.  C»»  or  to  the  sec- 
retary of  the  board  of  examiners  at  any 


place  mentioned  in  the  accompanying  1 
for  application  Form  1093,     No  applica^ 
tion  will  be  accepted  unless  properly  exc 
ciited  and  filed  with  the  Commission 
Washington.    In  applying  for  this  examf 
nation  the  exact  title  as  given  at  the  head 
of  this  announceriient  should  be  use.l 
the  application. 

Examinations  for  positions  as  Instruc-j 
tor  in  Carriage  Making,  Boiler  Maker,] 
Carpenter  and  Coppersmith  to  take  place] 
April  14th  and  15th,  respectively,  arc 
so  announced,  but  were  received  too  lati 
for  our  March  issue. 

TOPOGEAPHIC        DRAFTSMA>\       DVNAMO 

TENDER    AXB   INSPECTOR  OF 

CONSTRUCTION-, 

The  commission     further    annoc 
examinations  for  above  positions  May  , 


Book  Reviews, 

A  series  of  books  on  a  number  of  use- 
ful subjects  has  been  prepared  by  Spon  tj^M 
Chamberlain,  123  Liberty  street,  Net^^ 
York,  N.  V.  This  series  comprises  such 
books  as:  Study  of  Electricity  for  Be- 
ginners, Dr>'  Batteries^  Electrical  Grcuits 
and  Diagrams,  Electric  Bells  and  Alanm^ 
Small  Dynamos  and  Motors,  Induction 
Coils,  Model  Boiler  Making.  Jcrint  Wip- 
ing»  Steam  Turbines,  Woodwork  Joints, 
etc..  etc  All  are  well  illustrated  and 
printed  on  good  paper  and  treat  the  sub- 
ject in  hand  in  a  simple  but  concise  man- 
ner. The  >>ooks  are  bound  in  paper^  pric* 
2h  cents  each.  Full  lists  may  be  had  for 
the  asking. 


Spain  produced  175,109  toos  of 
in  1904.  exceeding  the  output  of  all 
countries  except  the  United  States.  3 
ico   is   the  third  largest  producer, 
Australia  comes  fourth  in  order. 

Dirt  you  get  a  copy  of  the  index  for 
1  on  I  ^    Thev  are  free,  send  for  one. 


k 


The  Archimedean  screw  (called  also 
the  spiral  Diinip),  a  machine  for  raising 
water,  was  said  to  have  been  invenlerl  by 
ArchiiTNfdes,  an  ancient  scientist,  born  at 
Syracuse  about  v^ST  B.  C.  He  designed  it 
during  his  stay  in  Egypt  for  draining  and 
irrigatinor  the  land.  It  consists  of  a  flex- 
ible tube  bent  as  a  helix,  round  a  solid 


cylinder,  the  ends  of  which  are  furnished 
with  bearings. 

The  machine  is  placed  in  an  inclined 
position  so  that  the  lower  mouth  of  the 
tube  may  dip  below  the  water  and  by  re- 
volving the  machine  the  water  gradually 
rises.  Our  illustration  shows  a  novel  use 
of  tbe  principle  of  the  Archimedean  screw. 


Mechaj^icai. 


The  Road  to  Designing  Machinery. 


By  H.  C  Drmrufon,  M>  r 


TV 


T  appears  strange  that  in 
spite  of  the  mamfold 
attainments  absolutely  re- 
quired ill  the  designing 
of  machinery,  it  is  Hot 
distinctly  classified  as  a 
|nuie?vHUJn, 

The  prcvaiUng  tendeticy  leans  rather 
loo  strongly  toward  associating  a  ma- 
chine designer  with  a  tnechatiical  engi- 
nciT. 

That  the  line  between  the  two  is  by 
far  U\y  faintly  drawn  is  cvidencetl  on  the 
very  face  of  the  ciifuiitioos  by  the  fact 
that  all  brandies  of  engineering  are  de- 
pendent un  the  machine  ilesigner,  making 
die  mechamcal  etjgiiieer  hardly  less  sub- 
ject to  the  creations  of  the  latter  than  the 
electrical  steam,  mining  or  dvil  engineer. 
The  machine  designer  is  considered  by 
the  other  professions  as  a  sort  of  an  ad- 
junct, e\*en  in  view  of  the  far-reaching 
importance  of  his  work. 

This  conception  is  the  principal  cause 
that  colleges  and  technical  schools  do  not 
make  suitable  pn>visi<.?ns  for  the  require- 
nunils  of  the  future  machine  designer, 
and  that  even  large  shops  and  establtsb- 
mcnts  afford  few  facilities  tVr  Kt<  Jevel- 


Matiy  a  pfoniising  younji  trtaii  has  lefl 
the  fields  seeing  with  what  difficulties  he 
would  be  compelled  to  wrestle  to  fit  him 
for  a  competent  designer,  whid)  partly 


accounts  for  the  scarcity  of  able  men  in 
this  line,  notwithstanding  the  fact  that 
American  designs  are  unequaled  today. 

The  greatest  source  of  trouble  with 
regard  to  the.  position  of  the  designer 
hi  even  some  of  the  best  equrpjied  offices 
is  the  wrong  estimation  of  his  services 
^lechanical  engineers  mostly  regard  him 
as  a  superior  sort  of  draftsman,  while 
the  superintendent  of  the  shop  treats  him 
too  much  as  a  theorist,  without  the  nec- 
essary^ practical  knowledge. 

Shop  mechanics  misjudge  htm  quite 
frequently  for  one  of  those  self-conscious 
coOege  graduates  who  consider  them- 
selves abo\x  the  mechanic.  Still,  they 
should  remember  that  an  immense 
amount  of  practical  knowledge  is  para- 
mocnt  to  anyone  making  claim  to  the  title 
of  ^designer/'  In  fact,  some  of  the  most 
successful  madune  designers  have  cocne 
from  die  rmks  of  the  ^lop  force, 

A  dostr  rektioQ  should  exist  between 
the  drafting  room  and  the  shop,  which 
would  result  beneficiaUr  to  both,  especial- 
ly to  the  office  man  who  desires  to  gam 
a  perfect  understanding  of  actual  shop 
practice  in  order  to  apply  and  develop  thb 
knowledge  in  the  arrangement  of  hts  own 


Referriog  to  the  reqntrcoietits  of  the 
draftsmsii  or  meAuac  to  prepare  them- 
selves for  becomtng  cotapetcat  des%iicrs» 
the  nature  of  tfaetr  work  and  stitnjurid- 
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ings  nnist  be  properly  realized, 

llie  draftsman  must  make  it  his  d»t\ 
ta  attain  high  proficiency  in  his  work, 
the  next  step  being  to  extend  the  knovvJ- 
edge  obtained  of  the  practical  application 
of  mechanical  principles  while  he  was  en- 
gagtd  at  the  workshop  of  his  college.  The 
meclianic  will,  by  long  association,  ar- 
rive  at  a  lliorough  understanding  in  re- 
gard to  the  best  mechanical  execution  of 
the  work  and  glean  considerable  compre- 
hension of  the  possibilities  of  certain  dt^ 
vices.  He  will  also  acquire  dexterity  in 
forging,  turning,  pattern-making,  etc.: 
this,  however,  is  entirely  imnccessar>^  foi 
the  mechanic  who  aspires  to  become  a 
designer.  What  he  must  learn  is  draft- 
ing. With  all  his  shop  experience  he  will 
fail  in  the  attempt  to  do  designing  if  he 
does  not  possess  the  ability  to  use  his 
knowledge  in  the  adaptation  to  new  com- 
binations of  shapes  and  dimensions.  He 
must  investigate  the  reasons  why  certain 
patterns  give  better  results  than  others  of 
a  kindred  nature.  If  he  has  worked  for 
a  long  time  in  a  shop  where  some  special 
class  of  inachiner>^  is  made  he  will  be 
quite  familiar  with  all  the  parts  of  these 
machines,  their  shapes,  sizes  and  func- 
tions. To  him  it  seems  that  the  machines 
are  working  well,  and  he  deems  it  proper 
that  all  machines  of  a  similar  category 
should  be  constructed  along  the  same 
lines ;  in  other  words,  to  him  machine  de- 
signing is  merely  a  matter  of  observing 
know^n  formulas  and  rules.  The  man 
witli  the  true  conception  of  designing  will 
take  a  case  in  hand  and.  by  changing 
some  proportions,  endeavor  to  obtain  bet- 
ter results.  Employing  his  familiarity 
with  known  conditions  only  as  guides  he 
w^ill  cvolute  them  in  striving  for  greater 
efficiency.  Therefore,  he  must  know  the 
subject  also  theoretically,  and  to  do  so  he 
must  study  the  underlying  principles, 

Tlie  college  graduate  has  a  decided  ad- 
vajitage  over  the  mechanic  in  tliis  re* 


spect.  Both  men  are  as  y^l  unfit  for  de- 
signing. What  the  college  man  needs  isj 
the  accumulation  of  practical  experience;^ 
lie  will  have  to  concentrate  his  faculties 
on  observation  and  on  the  analyzing  of 
existing  conditions  in  designs.  The  me- 
dianic's  first  step  is  to  apply  himself  to 
studying.  The  method  of  designing  may 
vary  considerably  according  to  tlie  man 
and  the  result  desired.  It  may  signify  a 
deduction  from  general  principles  or  sim- 
ply a  matter  of  experimenting. 

The  latter  method  is  the  one  employed 
in  former  times  exclusively,  and  even  to 
tliis  (lay  die  same  is  practiced  quite  ex- 
tensively. It  is  naturally  a  very  slow  way 
of  proceeding,  being  brought  from  its 
crudest  state  by  continuous  alterations  to 
a  higher  degree  of  the  accomplished  idea, 
often  requiring  years  of  apph^cation  and 
a  large  expenditure  of  money. 

While  it  is  true  that  to  a  limited  extent 
any  new  device  has  to  undergo  an  evolu- 
tion of  this  sort,  it  is  equally  true  ihat 
with  the  possession  of  the  enormous 
amount  of  experience  gained  during  the 
last  few  decades,  a  competent  designer 
should  be  enabled  to  construct  a  machine 
that  will  do  the  intended  work  to  a  com- 
paratively high  degree  of  perfection  at 
once,  providing  that  the  principles  in- 
volved are  not  beyond  those  that  are  well 
known. 

Such  extraordinarily  large  amounts  oi 
money  needed  in  the  slow  experimental 
method  has  deterred  a  great  many  able 
men.  To  a  certain  extent  it  is  unavoid- 
able to  make  the  expenditure,  and  ma- 
chine builders  in  general  do  not  reap 
such  astounding  profits,  as  will  be  readily 
seen  when  one  observ^es  that  many  ma- 
chines are  rebuilt  seven  or  eight  times 
before  anything  like  approaching  perfec- 
tion is  realized.  Undoubtedly  much  labor 
and  expense  could  be  saved  by  not  too 
hastily  arriving  at  conclusions  in  design- 
ing ;  many  of  the  errors  committed  might 


have  been  omitted  by  a  more  careful  and 
deliberate  in vtsti .Ration  of  tlie  theory. 
The  whole  cause  of  the  trouble  may  some- 
times rest  with  a  misinterpretation  of 
<3me  phase  of  a  p  inciple.  or.  taking  one 
thing  lor  granted,  build  upon  it  for  the 
achievement  of  another.  Under  all  cir- 
cumstances should  every  detail  entering 
into  the  construction  of  the  design  be 
weighed  to  a  minute  point,  and  thereby 
not  only  time  and  expense  saved,  but  also 
the  denunciation  of  members  of  other 
branches  of  the  engineering  profession, 
who  decry  our  designing  as  guesswork* 
effectively  a>unteractcd. — *  Uiulrrn  \fa- 
chmerx.*' 


Oil    Burner    Sure    to    Replace 
Steam  Engines. 

By  Daniel  McTavish, 
The  steam  engine  would  not  have  last- 
ed so  long  as  it  has  but  for  the  mechan- 
ical perfection  of  its  design.  The  part  it 
has  played  in  the  past  in  the  dev^lop- 
ment  of  our  modem  civilization  was,  of 
course,  most  important,  but,  if  for  two 
reasons  only*  it  is  doomed.  It  is  clumsy ; 
the  energ>*  it  has  made  available  for  a 
thousand  purposes  is  more  than  counter- 
balanced by  the  energy-  it  has  wasted. 
The  problem  appears  a  simple  one.  On 
the  one  hand  we  have  the  bottled  sun- 
light which  we  call  coaL  On  the  other, 
we  have  a  piece  of  n\achiner\. 

\\'hat  is  the  most  direct  and  the  least 
costly  pith  of  procedure  from  the  coal 
to  the  moving  machinery?  In  the  ftir- 
nace  the  coal  and  air  are  transformed  in- 
to a  mixture  of  hot  leiases,  but  the  greater 
part  of  the  heat  of  the  gases  and  the 
whole  of  their  volume  goes  up  the  chim- 
ney, Tlioush  lost  to  sight,  it  is  to  mem* 
ory  dear,  for  the  wastefulness  of  this  pro- 
ceeding is  estimated  at  from  90  to  95 
per  cent.  WTiat  will  ultimately  replace 
this  cluirsv  and  wasteful  a^ntrivance.  so 
wonderful  in  its  stmplTdt>'? 


to. 
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Nominal  Horse  Power. 

What  is  meant  by  the  term  Nominal 
Horse  Power,  and  has  it  any  relation  tOj 
the  Indicated  Horse  Power  of  an  engine  | 
This  is  the  question  that  suggests  itsel| 
to  every  engineer,  especially  when  hc^ 
consults  a  catalogue  with  a  view  to  pur- 
chasing an  engine.  The  term  has  by  no 
means  fallen  into  disuse,  as  a  study  of  r^M 
cent  catalogues  of  some  makers  of  smaB^ 
engines  will  show,  and  its  use  is  likely  to 
mislead  the  uninitiated,  as  the  actual 
horse  power  of  an  engine  is  usually  many 
times  its  stated  nominal  horse  power. 
The  formula  which  is  generally  used  in 
estimating  the  X.H.P.  of  an  engine  is 


N.  H. 


P.    =    P*  X  f  h 


I 


where  I>^=diameter  of  cylinder  in  inches 
L=:stroke  in  feet ; 
k=a  constant  which  varies  wii 
different  makers. 

Xow  the  I.H,P.  depends  upon  pm»  the 
mean  effective  pressure  in  the  cylinder^ 
and  the  number  of  revolutions  per  min- 
ute in  addition  to  the  quantities  ^iveil 
above^  yet  it  is  usually  stated  that  the 
LH,P.  of  an  engine  will  be  a  certain  num- ™ 
ber  of  times  its  N\H.P.  The  following ^^ 
investigation  was  made  by  the  writer  to 
find  out  whether  this  was  a  correct  state- 
ment and,  if  so*  what  the  multiplier  shoofai 
be. 

Let  it  be  assumed  that,  for  any  engSe 

LH.Rr^N.H,P,Xn 

then 

pmK2L7854D«xN  _ 


pm  == 


oXl>fXfLX3300a 
kXtS708XLXD*XN 
m^  ^      21000 
k  f  L« X  N 


=  ^X 


Xow,  the  boiler  pressure  and  poaat  ol 
cut-off  will  be  the  same  for  all  engines 
the  same  class,  and  hence  p  m  will  be  coo* 


THE  draftsman: 


«3? 


slant.  Since  n  and  1<  are  constants,  hence, 
if  the  above  is  true,  then 

fTj  XN— a  constant  for  all  en^nes 
of  the  same  class.  In  order  to  find  out 
whethtrr  this  was  the  case,  the  writer  re- 
ferrc*d  to  the  catalogue  of  a  well-knowii 
firm  and  from  the  data  given  deduced  the 
values  of  k  andf  X^XN. 

It  will  be  seen  from  these  tables  that 
the  average  value  taken  for  k  is  as  fol- 
low*s : 

10  for  Simple  Non- Condensing  En- 
gines; 

18  for  Simple  Condensing  Engines; 

16  for  Compound  Engines,  both  Con- 
densing and  Non-Condensing. 

Thus,  in  tlie  case  of  Compound  En- 
gines, the  N.  H.  P.  is  the  same  whether 
condensing  or  non-condensing;  while  in 
tlie  case  of  Simple  Engines,  the  N.  H,  P. 
is  less  when  condensing  than  when  nc^n- 
condcnsing.  On  examining  further  into 
the  matter,  it  is  found  that  the  non -con- 
densing engines  are  designed  to  work 
with  a  boiler  pressure  of  100  lbs.,  while 
the  condensing  engines  work  with  a  boiler 
pressure  of  150  lbs.  This  sufficiently 
shows  the  absurdity  of  using  a  fomrula 
which  takes  no  account  of  the  boiler  pres- 
sure- A  glance  at  the  column  sliowing 
the  values  of       f  L^>:N  shows  that 

that  this  is  fairly  constant  for  the  same 
class  of  engine,  being  about  140  for  sim- 
ple engines  and  160  for  compound  en- 
gines (in  the  case  of  a  compound  engine 
for  D^  we  substitute  the  sum  of  the 
squares  of  the  diameters  of  the  cylin- 
ders), so  that  the  preceding  assumption 
is  justified  and  the  formula  has  a  rational 
basis  in  this  respect.  The  trouble  is  that 
the  so-called  constant  k  varies  from  15  to 
40  or  more  according  to  the  maker  of  the 
engine,  and  thus  the  20  N,  H.  P.  of  one 
maker  may  be  the  8  N.  II  P.  of  another 
maker,  so  that  comparison  is  impossible. 
If  the  use  of  the  term  is  retained,  surely 
some   agreement    shoukl    be    arrived    at 


with  regard  to  the  value  chosen  for  k,  as 

in  this  case  the  term  might  be  useful  in 
conveying  some  idea  of  the  size  of  the 
engine  without  regard  to  its  speed  or 
steam  pressurp. 

Taking  tlie  previous  formula 

n_  2KXX) 

^^~     k     ^  f  X^XN 

we  get  i 


n=piii  X 


21000 


Thus,  in  the  previous  case,  takhig  k  — 
18  and  f  X^   X  N  =  150,  we  get 

18  X  150 

n  =  pm  X 


21000 


pm 


approx. 


8 


Thus,  if  the  mean  effective  pressure 
for  this  particular  class  of  engine  is  5<i 
lbs.  per  sq.  in,,  then  n  =:  7,  and 
I.H.R-  N.H.P.  X  r. 
Usually  n  varies  from  1  to  8,  so  that  tin- 
actual  H.P,  of  an  engine  is  always  greatly 
understated  when  its  Nominal  Horse 
Power  is  given. — Eng.  Review. 


Motor  is  an  Improvement. 

We  want  a  prime  mover  which  will 
bum  its  fuel  in  the  working  cylinder.  Its 
piston  will  be  worked  by  the  products 
of  combustion  as  their  volume  increases 
atid  as  they  expand  against  a  steadily  de- 
creasing resistance.  Or  we  look  for  a 
combustion  engine  burning  continuously 
oil  and  compressed  air,  keeping  up  high 
pressure  in  a  gas  chest,  and  driving  a 
turbine  with  the  products  of  the  combus- 
tion used  expansively  as  is  now  done 
with  steam.  The  Diesel  motor  is  a  great 
step  in  advance.  At  the  world's  fair,  St. 
Louis,  three  Diesel  engines  drove  the 
generators  for  power  and  light.  They 
were    of    225 -horse    power    eadi,    and 


* 


showed  a  total  work  per  twelve  hours  of 
2,768V2  k.  w,  h,— i.  e.,  about  3,711  h,  p.  h. 
In  that  time  they  used  226  gallons  of 
oil  and  the  co5t  of  the  day's  ftiel  was  less 
than  $8,  working  out  at  1  cent  for  one 
horse  power  per  four  hours  and  forty 
nnnutes.  They  required  tJiree  gallons  of 
lubricating  oil  per  day.  Here  we  have 
efficiency  much  greater  than  in  the  ordi- 
nary steam  engine.  Time,  no  doubt,  is 
required  before  we  shall  be  within  meas- 
urable reach  of  perfection.  But  it  took 
]W  years  to  pass  from  a  James  Watt 
engine  to  a  triple  expansion  Corliss.  We 
may,  ho\vever,  count  on  our  results.  One 
will  be  the  disappearance  of  snx)ke,  soot 
and  ashes.  And  that  means  no  fog. 
And.  as  some  railway  shareholders  found 
out  last  week,  a  few  days'  fog  means  an 
addition  of  many  thousand  dollars  to  the 
working  expenses  of  the  year. 


The  Reed  Pliers. 

The  Reed  c^Tubinatitm  pliers  comprise 
the  regular  plier,  a  wire  cutter  and  a 
screw  driver.  These  pliers  have  a  pecu- 
liar feature  in  that  by  a  quarter  turn 
of  the  bandies  and  by  sliding  from  rnw 


hole  to  tfie  other  an  unusual  capacity  is 
obtained.  No  doubt  many  of  our  reatlcrs 
are  familiar  with  this  make  nf  pliers, 
which  is  made  by  Reed  Manufacturing 
Company,  Erie,  Pa. 


Practical  Test  for  Turbines. 

Indubitable  testimony  as  to  the  relative 
efficiency  and  advantages  of  the  turbine 
as  compared  with  reciprocating  engines 
of  the  most  skillfully  designed  and  per- 
fectly balanced  character  is  foreshadowed 
in  the  launch  nf  the  ocean  liner  Carmania. 
This  vessel,  a  sister  ship  to  the  Caronia, 
which    has    just   made    its    maiden    trip 


across  the  Atlantic,  vftalTy  differs  frc 
the  latter  in  that  its  propmlsive  machiri 
try  will  consist  of  steam  turbines  drrvi 
three  lines  of  shafting  and  propellers  in- 
stead of  reciprocating  engines  driving 
two  lines  of  shafting.  Identical  in  other^ 
respects,  the  performances  of  the  tw4| 
vessels  on  actual  service  are  looked  for- 
ward to  as  certain  to  tlirow  great  h'ght 
on  the  efficiency  of  the  turbine.  The 
Corooia  is'  also  noteworthy  because  of 
mere  bulk,  its  launch  having  contributed 
nearly  one-half  of  the  new  tonnage  set 
afloat  on  the  Clyde  during  the  month. 


A  New  Method  of  Blasting* 

Saving  in  the  rock  and  ease  in  subse- 
quent handling  are  claimed  for  a  new 
method  of  blasting  recently  tried.  Calci- 
um carbide  is  introduced  into  a  metallic 
cartridge  and  separated  from  the  water 
neccssar\'  to  its  decomposition  by  a  dia- 
phragm, the  cartridge  also  a^ntaining  an 
air  space  and  a  cavit>'  having  a  detonator. 
The  cartridge  is  introduced  into  the  bore- 
hole, which .  is  tamped  with  a  wooden 
plug.  By  striking  a  projecting  rod  the 
diaphragm  is  pierced,  and  five  minutes 
later  the  cartridge  is  fired  by  the 
explosion  of  the  detonator.  With 
a  charge  of  fifty  grammes  of  carbide 
it  is  claimed  that  the  rock  is  shat- 
tered, but  not  projected ^  and  can  be 
easily  hewo  with  a  pick. 

Beckolith,  a  New  Mineral. 

l)r,  Alorosiewicz,  professor  jf  miner- 
alogy at  the  University  of  Crakow,  an- 
nounced at  the  general  meeting  of  the 
Mineralogjcal  Sodety  of  Vieima  that  he 
has  discovered  a  new  mineral,  to  which 
he  has  g^ivQn  the  name  of  Becknlith.  tti 
honor  of  the  Vienna  mineralogist.  Prof. 
Frederick  Beck.  He  asserts  that  it  does 
not  correspond  to  any  of  the  mincraf 
combinations  so  far  known,  but  resem- 
bles mostly  combinations  of  garnet,  hav- 
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Setting  a  Wagon  Scales* 

The  brick  wall  for  a  wagon  scales  9^ 

thick  and  IS"  deep  with  dimension?  of 
14'  2"x  7'  2"  inside  took  two  masons  and 
two  helpers  about  14  hours. 

To  lay  out  the  pit.  di^  it  and  do  mason - 
ry  and  framing  it  took  t^vo  days'  time, 
which  includes  tlie  work  of  ;nasorts  and 
carpenters. 


tors  'SH""  high  and  90'  of  ^4"  pfpe. 

Three  one  pint  cans  maroon  paint  wflll 
cmer  106  sections  in  radiators  ^"  highi 


Painting  Radiators  and  Pipe. 

Two  pounds  bronze  and  i>j  gallon  hquid 
will  cover  76  loops  or  sections  in  radia- 


A  Prenniyrn  Plan* 

The  Browning  Engineering  Co.  has 
inaugurated  a  prenrium  plan  in  the  shop, 
where  certain  work  has  been  done  regu- 
larly for  some  time, 

A  card  system  is  used  of  3x5  cards. 
one  side  as  per  Fig,  i,  and  the  other  side 
as  per  Fig.  2,  whkh  will  ik>  doubt  ex- 
plain tliemselves. 


SHeet  N^o. 


Fig.    1. 
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EXPLANATTON  OF  THE  PREMIUM  PI_AN, 

Under  the  Premium  Plan  a  certain  time,  based  oti  past  records,  will  be 
allowed  for  the  performance  of  anyone  operation.  Any  employe  performing 
(he  \%'ork  satisfactorily  in  less  time  will  lie  paid,  in  addition  to  hi&  regular 
wages,  one- half  the  time  saved,  at  the  same  rate. 

The  time  once  set  will  not  be  changed,  unless  new  and  improved 
machinery  is  introduced,  or  the  method  of  doing  the  work  clianged, 

If  the  work  is  not  completed  iu  the  allotted  time  the  regular  rate  will  1 
paid,  so  tl>ere  is  no  possible  chance  to  lose. 

No  allowance  will  be  nuade  for  defectiv'e  material  or  workmanship  unless ' 
reported  before  Ijeginning  work. 

Ch^er-time  will  be  paid  as  usual,  but  the  one- half  time  will  not  be 
charged  to  the  w*orkingr  hours  upon  which  the  premium  is  based. 

Premiums  will  lie  paid  on  the  regular  pay  days,  and  for  the  same  period. 
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The  taiigent  galvanometer  has  the  de- 
cided advantage^  however,  of  measuring 
a  current  in  absolute  units  direct- 
ly, while  most  of  the  odier  foniis 
of  instruments  depend  for  their  val- 
ues upon  the  arcurac>'  of  some  tangent 
galvanometer.  The  ammeter,  for  in- 
stance, has  to  be  calibrated  by  a>mparing 
its  readings  to  those  of  a  known  galvan- 
ometer, or  by  calculating  tile  values  from 
the  amount  of  copper  deposited  upon  a 
crjppcr  plate.  In  the  labcrratory  it  is 
cnstoniar}^  to  keep  one  ammeter  carefully 
reserved  for  calibrating  purposes.     This 


0 


iMg.    I. 

instruircnt  is  compared  from  time  to  time 
to  the  standards  aba\*e  mentioned  and  any 
inaccuracies  are  carefully  recorded. 

Since  the  earth's  field  varies  fr<  Jtn  place 
to  place,  it  will  be  seen  that  the  tangent 
galvanometer  is  tiot  a  convenient  thing  to 
use  as  a  portable  current  measuring  in- 
strument. Every  time  its  position  is 
changed  a  new  value  of  the  strength  of 
the  earth  *s  field  must  be  obtained. 

Tfie  galvanometer  constant  can  be  ex- 
perimentally determined  when  other  cur- 
rent measuring  instruments  are  available. 
The   simplest   method   is   to  connect  the 


galvanometer  in  series  with  a  good 
meter.  Fig.  2,  and  regulate  the  current? 
by  a  rheostat,  r^  so  that  the  needle  is  de- 
flected through  an  angle  of  45  degrees. 
When  tliis  condition  is  attained,  then  the 
tangent  of  45  degrees  being  one,  we  have 
the  current  equal  to  the  constant,  or, 

A  galvanometer  is  often  calibrated  by 
using  an  electrolTk-tic  cell,  as  in  Fig,  3. 
In  this  case  tlie  cell  containing  a  soiutio^ 
of  crjpper  sulphate  and  two  plates  of 
clean  copper,  is  connected  in  series  witli 
the  galvanometer  and  a  controllable  re- 
sistance r.  After  adjusting  the  cur- 
rent by  means  of  tlie  resistance 
so  that  the  needle  gives  a  good 
deflection,  the  plates  are  taken  from  the 
cell  and  after  being  carefully  cleaned  and 
dried,  are  weighed.  The  plates  are  then 
reinserted  in  the  cell  and  the  current™ 
turned  on.  The  deflection  of  the  needle B 
is  noted  at  regular  intervals  for  an  hour 
and  the  average  de fleet iiin  computed.  Id 
reading  the  detlection  both  ends  of  th:- 
needle  are  obser\^ed  and  after  each  ob- 
servation the  current  is  reversed  so  that 
readings  on  the  opposite  side  of  the  scale 
may  be  obtained.  This  is  necessary  in 
order  to  eliminate  errors  due  to  the  fact 
that  the  plane  of  the  coil  may  not  be 
placed  exactly  in  the  plane  of* the  mag- 
nttic  meridian.  The  graduations  on  the 
circular  scale  may  also  be  inaccurate, 
hence  the  necessity  of  reading  both  ends 
of  the  needle. 

At  the  end  of  the  hour  the  plates  are 
taken  from  the  cell  and  carefully  dried 
and  weighed.  The  weight  of  the  copper 
deposited  upt:m  the  plates  will  enable  us 
to  calctdate  the  true  value  of  the  current 
which  passed  through  the  circuit ;  for  it 
has  been  found  by  experiment  that  there 
are  .0003378  grams  of  copper  deposited 
by  an  ampere  flowing  for  one  second 
Consequently  the  total  amount  of  copper 
deposited,  divided  by  the  time  in  seconds 
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the  pisiiion  of  the  coil  does  not  coin- 
cide vvitli  die  magnetic  meridian.  A  slow 
motion  screw  shown  on  the  left-hand  side 
enables  one  to  set  the  coil  in  an  exact 
positioti  when  desired. 

Since  the  range  of  am*  instrument  is 
liirited  on  account  of  the  fact  that  tang- 
ents are  used  to  determine  the  values  of 
currents,  it  is  evident  that  any  sdieme 
whereby  tlie  range  may  be  increased, 
adds  to  the  value  of  an  instrument  in  pro- 
portion to  the  amount  of  the  increase. 
One  of  the  most  common  methods  of  real- 
izing this  increase  in  range  is  by  using 


Fig.    4, 

inner  one  being  the  single  turn  of  heavy 
copper.  Tliis  is  fastenec!  to  a  wooden 
frame,  circular  in  form,  which  contains  a 
groove  filled  with  several  turns  of  wire 
constituting  the  second  o^il.  The  two 
coils  arc  separated  by  blocks  of  hard  rub- 
two  or  more  coils  placed  on  the  same 
instrument-  One  of  the  coils  usually  con- 
sists of  one  turn  of  heavy  copper  wire  as 
abo^e  described  while  the  other  coil  con- 
tains several  turns  of  smaller  wire  placed 
near  the  first  coil*  either  by  its  side  or 
concentric  with  it.  Fig.  5  shows  such  a 
gaK^nometer  provided  with  two  cotU,  the 


her,  as  shown  in  the  figure, 
netic  needle  in  tliis  instrument  is  very' 
short  and  light.  It  is  suspended  by  a  fibn? 
from  the  top  of  a  brass  cylinder  which  io 
turn  is  supported  on  a  bar  running  across 
the  coil  and  fastened  securely  to  the  sides. 
Instead  of  using  a  pointer  and  scale  as  in 
previtjusly  described  instruments,  a  mir- 
ror is  attached  to  the  magnet  and  the  dt- 
flections  are  noted  by  the  reflection  of  a 
ray  of  light  which  is  projected  upon  tht 
mirror  and  then  reflected  upon  a  screen, 
By  this  means  a  ver>'  slight  movement  of 
the  needle  can  be  readily  detected.  The 
base  of  this  instrument  is  provided  with 
the  usual  leveling  screws  and  termina) 
binding  posts.  An  extra  piece  of  appa- 
ratus must  be  used  in  order  to  produce  the 
reflection  of  a  ray  of  light  and  to  mcav 
ure  its  displacement  wnth  accuracy. 

The  ran^e  of  many  instruments  is  fur- 
ther increased  by  using  se%^ral  coils  of 
wire  and  arranging  these  by  a  set  o£ 
binding  posts  so  that  they  may  be  con- 
nected in  series  with  one  another  for  a 
maximum  effect,  or  by  placing  them  all 
in  parallel  in  order  to  get  the  minimum 
effect.  The  first  combination  is  used 
when  it  is  desired  to  measure  a  small  car- 
rent  and  the  second  one  is  used  to  meas- 
ure a  large  current. 

It  was  shown  in  the  preceding  number 
of  this  paper  that  the  field  at  the  center 
of  a  coil  of  wire  is  in  a  direction  at  right 
angles  to  the  plane  of  the  coiL  At  points 
close  to  the  center  but  not  exactly  ccwn- 
ciding  with  it,  the  field,  although  in  the 
same  direction,  has  not  the  same  intensity, 
being  stronger  as  we  recede  from  the 
central  point  towards  the  circumference 
of  the  coil.  In  order  to  use  a  compass 
needle  which  is  supposed  to  be  placed 
exactly  at  the  center  of  the  coil  where 
the  field  is  uniform,  it  is  necessar)-  to  take 
into  account  the  fact  tliat  the  field  varies 
in  strength,  or  else  to  eliminate  the  error 
due  to  this  cause  bv  usin?  a  needle  w*ho§c 
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Calculating  for  Stairs. 


i 


T  may  not  be  generally 
understood  that  tlie  part 
of  tiie  stairs  we  step  on 
is  the  **trcad''  and  the 
vertical  height  is  the 
"riser,"  as  shown  in  the 
sketch. 

Then  in  calculating  the  stairs  we  must 
first  determine  the  amounts  for  rise  and 
tread,  but  the  latter  does  not  affect  the 
figures  as  far  as  the  number  of  steps 
needed  are  concerned. 

In  the  foJlownng  table  we  have  a  num- 
ber of  sizes  for  the  risers;  suppose  we 


Each  tread  or  step  counts  for  a  riser, 
since  from  the  top  of  the  floor  to  top  otM 
first  step  or  tread  is  one  riser. 

The  figure  of  total  height  can  be  found 
in  the  table  and  running  up  to  top  we 
may  find  that  it  will  vary  the  rise  %"  of 
more  slightly  one  way  or  the  other 
the  amount  first  selected. 

The  use  for  which  the  steps  are 
signed  determines  the  rise,  for  in  a  school 
building    for    small    children    a    small 
amount  would  be  necessary. 

The  widtli  of  the  tread  should  be  con- 
sidered some  for  we  may  not  have  the 


take  BY/'f  then  for  two  steps  we  would 
rise  13",  and  so  on. 

We  will  also  need  to  know  the  distance 
from  top  of  one  floor  to  that  of  the  next, 
this  in  feet  and  inches. 

Tlie  rise  varies  from  7"  to  8"  in  ordi- 
nary house  stairs,  so  select  the  rise  and 
pass  down  that  column  to  the  figure  close- 
ly resembling  the  height  of  floors  and 
then  to  either  left  or  right  to  the  outside 
columns  for  the  number  of  treads  or 
steps. 


space  to  go  forward  as  we  rise  for  the 
number  of  steps  selected.  If  we  place  the 
foot  on  the  tread  for  its  whole  length  we 
will  need  at  least  10",  but  this  for  an 
ordinary  dwelling  is  not  more  than  — . 

In  large  halls,  public  buildings,  etc, 
the  tread  is  often  as  much  as  15  inches, 
but  in  this  case  the  rise  is  not  excessive* 
perhaps  not  more  than  7  inches. 

After  determining  the  number  of  steps 
we  must  select  a  tread  that  does  not  take 
more  space  for  the  stairs  than  w*e  have  to 


spare. 

It  might  be  a  good  plan  to  take  the 
tread  equal  to  the  rise  and  rmiltiplying 
this  by  the  number  of  steps,  will  give 
total  space  passed  over  in  a  forward  di- 
rection. 

Starting  then  at  a  point  in  the  hall  or 
room  on  the  lower  floor  and  counting  for- 
ward we  have  the  point  of  landing  as  wc 
step  onto  the  next  floor. 

This  is  not  a!ways  straight  ahead,  for 
a  turn  is  often  necessary  to  bring  the  top 
end  of  the  stairs  to  a  convenient  place. 


COST,  AND  PRICES  CHARCED 
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For   Building  Blocks,  Side- 
walkSi  Etc. 


BV   L,    L,    niNGHAM, 

The  cement  block  manufacturer  nuist 
constantly  use  his  pencil  in  order  to  know 
the  exact  cost  of  production  in  order  to 
be  able  to  make  close  prices  on  sales,  as 
business  cannot  always  be  conducted  on 
the  block  machine  salesman's  alluring  low 
figures  on  cost  of  production. 

Under  unusually  favorable  conditions. 
their  figures  can  no  doubt  be  duplicated, 
but  each  cement  user  must  find  out  for 
himself  not  what  his  lowest,  but  what  his 
average  cost  of  production  is,  under  his 
own  peculiar  local  conditions.  Most  of 
us  have  done  this.  Men  with  enough 
enterprise  to  attend  conventions  have  lit- 
tle use  for  guesswork  in  their  business; 
but  after  figuring  for  oneself,  it  is  always 
interesting  to  compare  notes  with  one's 
neighbors,  and  sucli  is  the  purpose  of  the 
present  paper. 

In  order  to  obtain  reliable  ficrures  for 
reasonably  accurate  averages  relating  to 
cost  of  manufacture  and  selling  prices  of 
cement  products,  a  list  of  thirty-six  ques- 
tions w^as  mailed  to  11*3  building  block 
and  sidewalk  men  in  Iowa,  Minnesota, 
Illinois.  Missouri  and  Nebraska,  request- 
ing their  co-operation.     The  extremes  in 


the  answers  received  were,  rejected,  time 
being  too  limited  to  inquire  into  the  evi- 
dent unusual  conditions  on  which  they 
were  based. 

(J wing  to  the  lack  of  uniformity  in  size 
of  the  blocks  made  on  different  machines, 
it  became  necessary  to  first  reduce  the  in- 
formation gathered  to  terms  of  wall  face 
feet.  For  instance,  since  each  block  8 
inches  high  and  34  inches  long  contains 
one  and  one-third  wall  feet,  if  an  inform- 
ant stated  that  he  made  100  such  blocks 
per  day,  his  daily  output  was  tabulated 
at  133  1-3  feet  of  the  thickness  of  wall 
given.  Nine  and  10  inch  walls  were 
classe<l  together  as  10-inch,  the  divisions 
considered  being  8-inch,  10-inch  and  1*^- 
inch  walls. 

More  replies  having  been  received  rel- 
ative to  9-inch  and  10-inch  walls  that  size 
will  be  taken  as  typical.  Please  remem- 
ber that  figures  given,  unless  otherwise 
stated,  have  reference,  not  to  blocks,  but 
to  wall  face  feet. 

The  cost  of  sand  at  the  different  fac- 
tories was  from  0  to  4  1-2  cents  per  foot, 
ranging  mainly  from  1  1-2  to  2  1-2  and 
averaging  within  a  small  fraction  of  2 
cents. 

By  an  oversight,  the  question  of  per 
barrel  cost  of  cement  in  the  different 
towns  was  omitted,  but  it  is  probably  safe 
to  arbitrarily  fix  it  at  Sl.GO,  and  interest- 
ed persons  should  note  the  difference 
when  comparing  average  state  results 
with  their  own.  On  this  cost  per  barrel 
of  cement  basis,  and  figuring  the  number 
of  blocks  per  barrel  made  at  tht^  different 
factories  reporting,  we  find  the  seemingly 
very  wide  range  of  3  to  7  1-2  cents  per 
foot,  due  partly  to  differing  percentages 
of  air  chamber,  but  mainly  to  the  propor- 
tions of  cement  and  sand.  Tlie  average 
was  a  trille  over  4  1-2  cents  per  foot  for 
cement. 

The  labor  expense  of  making  blocks 
includes  not  only  the  moulding,  ,but  also 
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the  sprinkting',  aii<l  any  necessary  liand- 
U^^^  diiring  antl  after  curing.  The  aver- 
age wages  paid  at  the  different  facioriesi 
for  skilled  and  unskilled  labor  was  found 
to  be  Sl.>^3  per  day,  and  their  average 
output  48  1-'^  feet  per  man,  or  a  labor  ex- 
pense of  3  4-5  cents  per  foot. 

Stimniing^  the  average  of  '?  cents  ff>r 
sand»  i  1-2  cents  for  cement,  and  3  4-5 
cents  fnr  labor,  we  have  practically  10  1-3 
cents  per  wall  face  fo(3t  as  the  average 
Iowa  material  and  labor  cost  of  cement 
blocks  for  a  10-inch  wall.  This  is  true 
only  in  so  far  as  the  various  replies  re- 
ceived indicate  actual  conditions  obtain- 
ing  throughout  the  state. 

Labor  and  material  are  not  the  oidy 
items  entering  into  the  cost  of  produc- 
tion«  Interest,  depreciation,  replacement 
and  incidentals  must  also  be  taken  into 
consideration  :  Interest  on  money  invest- 
ed in  ground,  factory,  machinery,  moulds, 
etc.;  depreciation  of  the  plant  and  outfit 
through  natural  wear:  replacemetit  made 
necessary  by  the  rapidity  with  which  the 
machinery  of  this  growing  voting  in- 
dustn.'  becomes  antirpiated — only  a  few^ 
months  smnetimcs  between  the  purchase 
of  one  machine  and  the  invention  of  a 
better;  and  lastly,  incidcntaJs,  the  extent 
of  whose  yearly  aggregate  only  one  who 
has  kept  accurate  accounts  has  any  con- 
ception. 

These  supplementary  but  exceedinglv 
imfjortant  factors  in  cost  production  de- 
pend so  entirely  upon  Ifical  conditions  as 
scarcely  to  admit  of  satisfactory  average 
computation.  One  man  may  use  railroad 
ground  for  his  site,  erect  a  $2(H)  slied,  in- 
stall a  $300  outfit,  let  his  bills  run,  plan 
to  sell  out  to  a  stock  company  before  pur- 
chasing another  machine,  and  for  the 
same  reason  keep  down  his  incidental  ex- 
penses. Another  man  whose  present  rate 
of  production  is  no  greater,  may  own  a 
$1,000  site  on  which  he  erects  a  perma- 
nent   factorv   at   a   cost   of   sav   $'2,500. 


[e- 
or^ 
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equipped  it  with  a  $2,000  outfit,  and  de- 
posits another  $2,000  in  the  bank  forj 
working  capital,  and  invented  hberallj 
yet  wisely  in  advertising,  subscription  to 
trade  papers,  purchase  of  cement  Ubrary. 
postage,  investigation  and  convention' 
trips,  etc.  To  many  Iowa  block  factories, 
even  this  outlay  would  se!em  small,  but 
they  are  of  course  heavier  producers,        -, 

Within  tht  range  of  conditions  co\^eredB 
by  the  two  imaginary  cases  cited  is  an 
actual  one  which  may  p^ve  force  to  the 
importance  of  taking  into  consideration 
the  supplementary  cost  items  mentioned.  ■ 

In  collecting  the  material  for  this  pa- 
per,   I   was  permitted   to  look  over  the 
books  of  a  finu  which  last  summer  made! 
forty   carlcads   of   building   blocks,   and 
nearly  30,000  square  feet  of  walk,  beside] 
doing  some  other  work  on  the  side.    An) 
average  sized  "    icern,    Tliey  had  kept  a 
v','rv    c^irpfiiF      itemized    record    of   the 
business,   entering  separately  plant   costl 
and  crp:ipment,  sand,  cement,  labor  and] 
incidentals.    This  last  item  ftxited  up  for ' 
the  season  $1,099.41.    Supposing  that  but 
half  of  this  incidental  expense  was  prop- 
erly chargeable  to  the  building  block  de- 
partment, and  adding  to  that  the  interest  ■ 
on  $2,500  invested  in  the  plant  and  equip- 
ment, putting  in  $50  for  the  season's  block 
breakage  bill,  and  $*200  for  depreciation 
and  replacement,  and  dividing  this  total 
bv  the  t20.000  feet  of  blocks  made,  it  gives 
us  witliin  a  fraction  of  5  cents  per  wall 
face  foot  as  the  legitimate  and  proper  in-  ^ 
creased  expense  to  add  to  the  10  1-3  cents  ■ 
material  and  labor  cost,  found  to  be  the 
average,  or  a  total  actual  manufacturing 
expense  of  15  1-3  cents  per  font  per  IH- 
inch  w^alL     Tliis  5  cents  supplementary 
cost,  however,  is  simply  one  firm*s  expe-^ 
riencc,  and  hence  is  interesting  and  sug-^ 
gestive,  rather  than  authoritative,  as  ap- 
plied to  block  manufacture  in  general 

Persons  contemplating  engaging  in  the 
building  block  industry'  should  take  such 


I 

I 


I 


THE  DRAFTSMAN. 


'45 


additional  cost  into  consideration  until 
his  own  carefully  kept  records  j^ive  him  a 
basis  for  estimating  in  accordance  with 
his  own  local  conditions. 

The  per  foot  labor  and  material  cost  of 
8 -inch  wall  block  average  just  about  1 
cent  less,  and  of  12-inch  1  2-3  cents  more 
tlian  for  the  lO-inch  wall. 

Selling  prices  for  small  lots  or  lar^j^e 
contracts  varied  only  slightly,  but  ranged 
from  12  3-4  to  22  1-2  cents  for  J^-inch 
and  10-inch,  and  as  high  as  33  1-3  cents 
for  12'inch,  with  an  average  of  IT  1-3 
cents  per  square  fr--*  for  H-inch  \'i*' 
blocks,  20  1-2  cents  for  1*  and  lO-incn. 
and  a  f radian  less  than  2li  cents  for  12- 
inch, 

The  per  foot  labor  and  mortar  cost  of 
laying  the  blocks  in  the  wall  varied  from 
2  1-2  to  9  cents,  with  an  average  of  ^y 
cents. 

Prices  charged  per  lineal  fixM  for  win- 
dow sills  and  caps  a\a"rage  3H  1-2  cents, 
coping  31  cents,  belt  course  35  cents. 

Now  very  briefly  as  to  cement  side- 
walks. The  tabulated  returns  to  the 
cjuestions  sent  out  refer  only  to  the  cost 
of  construction  of  4-inch  soft  walk. 

The  prices  for  sand  and  gravel  varied 
from  40  cents  to  $2.25  per  yard  on  the 
job,  making  an  average  per  square  fool 
cost  of  1  1-2  cents. 

For  the  reason  already  given,  and  be- 
cause a  very  large  proportion  of  sidewalk 
men  purchase  locally,  the  cement  cost  has 
been  estimated  at  $2  per  barrel.  Some 
are  paying  more,  others  considerably  less, 
hut  on  that  basis  the  average  cost  for  ce 
ment  is  3  3-5  cents  per  square  foot — vari- 
ations being  due  to  differing  propnrtior.s 
of  sand  and  cement. 

The  labor  expense  was  based  on  each 
informant's  statement  of  the  number  of 
men  working  in  a  crew,  their  wages,  and 
the  average  rmmber  of  feet  put  in  per 
day.  This  gives  an  average  per  square 
fix>t  labor  ccjst  of  2  1*5  cents. 


The  necessary  supplementary  co.U 
items  in  sidewalk  work  are  much  smaller 
than  in  building  block  estimates,  being 
chiefly  the  replacement  of  forms  and 
stakes,  canvas  and  paper  covers,  tools, 
mixing  boxes  or  platforms,  interest,  etc. 
A  fair  estimate  in  my  own  experience 
was  .OOfjl  cent  per  square  foot.  If  thi? 
tallies  with  the  experience  of  others,  it 
would  indicate  a  total  average  state  con- 
struction expense  of  practically  8  cents 
per  square  foot. 

Prices  obtained  range  from  8  cents  to 
IG  cents  running  mainly  from  10  cents  tii 
12  1-2  cents,  and  averaging  a  trifle  less, 
11  1-2  cents. 

Prices  for  0-inch  crossings  averaged 
18  2-3  cents  per  square  foot,  for  curbings, 
33  cents  per  lineal  foot;  for  gutter,  17 
cents;  for  residence  steps,  45  cents  per 
Imeal  frx^t  for  each  riser,  those  with  sides 
doubtless  constituting  the  50  to  OO  cent 
class. 

Average  prices  charged  for  heavy  ce- 
ment w^ork  were.  Culverts  and  small 
arches,  27  1-2  cents  per  cubic  foot ;  abut- 
ments, 23  1-3  cents;  machinery  founda- 
tions, 23  cents. 

1  wish  to  call  attention  to  tfie  possibil- 
ity in  a  great  many  instances  of  reducing 
the  labor  item  in  the  cost  of  production, 
Xot  by  paying  less  wages;  good,  ener- 
getic, careful  workers  are  more  often  de- 
serving of  a  raise  than  a  cut ;  but  by  judi- 
cious selection  of  the  men,  wise  planning 
of  the  work,  and  in  case  of  building 
blocks,  convenient  arrangement  of  fac- 
tory and  storage  yard.  For  instance,  in 
the  making  of  4-inch  sidewalk,  three  con- 
tractors, none  of  whom  reported  the  put- 
ting in  of  any  sub-walk  drainage  filhng, 
stated  that  their  labor  expense  was  over 
3  cents  per  foot,  an  unnecessary  expense 
as  compared  witli  the  average  of  between 
$3  and  $4  per  day.  Two  building  block 
men,  using  the  same  make  of  moulds 
working  on  the  same  sized  blocks,  and 
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both  paying  their  men  $1.75  per  day,  re- 
ported a  labor  expense  difference  of  near- 
ly 2  1-4  cents  per  hlodk.^Cement  and 
Engineering  News, 


End y ranee  of  Concrete. 

That  concrete  is  the  most  enduring 
building  material  known  is  easily  demon- 
stratable.  This  is  true  in  modern  times 
and  was  doubtless  true  of  ancient  times. 
Whether  the  test  is  the  power  to  resist 
the  ravages  of  time,  or  its  compressive 
and  tensile  strength  as  shown  by  tests  of 
modern  appliances,  concrete  shows  itself 
pre-eminent  and  ynrivaled  in  adaptability 
aud  general  utility  for  innumerable  pur- 
poses. Steel,  stone  and  brick,  so  gener- 
ally regarded  can  hardly  be  compared  to 
this  material  fairly,  for  as  evidence  of  its 
stability  we  have  the  ancient  monuments 
of  the  old  world. 

(If  what  are  commonly  known  as  the 
seven  wonders  of  the  world,  only  one — 
the  Pyramids  of  Eg>'pt — now  remains  in 
original  form,  as  monuments  for  their 
ancient  greatness.  The  pyramids,  as  is 
generally  accepted,  were  built  of  con- 
crete. For  more  than  4,00n  years  they 
have  reared  their  majestic  forms  above 
the  desert  and  bid  defiance  to  the  eternity 
of  time.  Of  them  it  has  been  said,  '"Time 
mocks  all  things,  but  the  pyramids  laugh 
at  time/' 

The  lookout  towers  of  Ireland  are  sup- 
posed to  have  been  built  by  the  Druids 
more  than  a  thousand  years  ago.  They 
are  constructed  of  concrete,  cylindrical  in 
shape,  six  feet  in  diameter  and  over  100 
feet  high.  Some  years  ago  one  of  these 
immense  towers  was  undermined  and 
overturned.  It  fell  with  a  reverberating 
crash  but  upon  examination  it  was  found 
that  not  a  crack  or  fracture  had  resulted 
from  the  falK  Had  the  tower  been  built 
of  any  natural  stone  it  is  very  likely  that 
the  shock  would  have  broken  it  into  frag- 
ments. 


And  so  it  is  with  the  aqueducts  of 
Rome,  built  hundreds  of  years  ago.  They 
are  of  concrete  without  reinforcement, 
but  still  exist  in  nearly  perfect  condition. 
The  pools  of  Solomon,  nine  miles  from 
Jerusalem,  were  built  entirely  of  concrete 
and  still  furnish  the  city  with  water.  The 
Aurelian  wall  about  Rome  had  a  concrete 
foundation  overlaid  with  stone.  The 
stone  was  soon  worn  away,  but  the  con- 
crete which  was  exposed  is  still  intact  and 
harder  than  the  original  stone. 

The  cement  and  concrete  age  is  spoken 
of,  in  the  building  world,  as  a  new  age. 
but  we  are  but  continuing  where  the 
ancient  Romans  left  off.  Modern  science 
has  inaugurated  a  renaissance  of  llie  art 
of  producing  cement  of  a  better  grade 
than  the  ancients  knew,  Modem  archi- 
tects and  builders  are  also  devising  meth- 
ods of  reinforcement  giving  to  concrete 
a  strength  and  durability  then  unknown. 
We  are  building  large  and  beautiful  con- 
crete bridges  that  are  expected  to  stand 
forever  and  a  day  as  a  monument  to 
modern  progress  and  civilization.  We 
are  building  great  tunnels  underneath 
mighty  cities  through  which  are  conveyed 
daily  endless  masses  to  their  daily  avoca- 
tions. We  are  building  an  immense  canal 
to  connect  the  Atlantic  and  the  Pacific 
through  which  the  commerce  of  the  world 
will  pass.  Concrete  is  the  one  indispen- 
sable material  entering  into  all  these  stu- 
pendous undertakings  and  making  their 
construction  possible  at  a  practicable  cost. 

America  is  foremost  among  the  nations 
in  this  modern  renaissance  of  the  cement 
and  concrete  industries.  We  lead  the 
world  with  the  possible  exception  of  Ger- 
many, in  the  quant iy  of  cement  produced. 
We  lead  the  world  in  the  varied  uses 
of  concrete.  Our  methods  of  productions 
and  construction  are  the  most  modern. 
In  reinforcing  and  fireproofing  our  engi- 
neers are  the  foremost. — ^Southern  Archi- 
tect and  Building  News. 
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Mechanical  Designs. 

CHAPTER  IX. 

Pulleys  ifid  Fly- Wheels. 


HE  design  of  a  pulley  will 
depend  upon  whtther  it 
is  to  be  used  to  run  a  belt 
or  simply  as^  a  fly-wheel. 
The  same  pulley  is  often 
used  to  serve  both  pur- 
poses  at  the  same  time. 

Four  points  are  to  be  considered  in  the 
design,  as  follows : 

(a)  Width  of  Rim. 

(b)  Thickness  of  Rim. 

(c)  Number  and  Size  of  Arms. 

(d)  Length  and  Diameter  of  Hub. 
The  width  of  rim  or  the  *'face'*  of  the 

pulley  will  be  determined  by  the  amount 
of  force  that  it  is  required  to  transmit, 


WV=^5  h.  p.  for  single  belts 
where  W=width  of  belt  in  feet  and  V^ 
the  velocity  in  feet  per  min. 

Knowing  the  horse  power  and  the 
speed  at  which  tlie  pulley  is  to  run»  the 
width  of  the  belt  and  therefore  of  the  pul- 
ley can  be  determined.  The  rim  of  the 
pulley  is  made  a  little  wider  than  the 
belt,  and  is  crowned  to  prevent  the  belt 
from  running  off.  For  an  explanation  of 
the  reason  for  this  the  student  is  re- 
ferred to  *' A  Chapter  on  Pulleys,**  pub- 
lished by  The  Draftsman. 

The  stress  in  the  rim  is  caused  by  the 
centrifugal  force.  It  has  been  proved 
by  experiment  that  the  bursting  speed    f 


Form  of  Rims  or  Faces. 


the  transmitted  force  being  due  to  the 
friction  between  the  pulley  and  the  belt. 
Pulleys  for  line  shafting  are  made  to 
standard  sizes,  several  widths  of  face  be- 
ing given  for  each  diameter.  Tables  of 
standard  pulleys  can  be  found  in  the 
manufacturers*  catalogues. 

The  amount  of  power  that  a  belt  will 
transmit  is  given  by  the  formulas ; 

WV=90  h,  p.  for  double  belts 


a  pulley  is  about  400  feet  per  second  fnr 
cast  iron  and  775  feet  per  second  for  steel 
pulleys. 

The  total  value  of  the  tensile  stress  on 
the  outer  surface  of  the  rim  is : 

S:^ ^+ 


tn*  10 

Where    D  —  diameter    of    pulley    in 
inches. 

v=veK  in  ft.  per  second* 


u 
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t:=  thickness  of  'ti. 
n^znumber  of  aniia. 
Solving  for  t : 


Dv' 


t=- 


The  deviation  of  iliis  formula  can  be 
found  in  Benjamin's  "Notes  on  Machine 
Design/*  if  the  student  wishes  to  investi- 
gate it  any  further. 

Tile  arms  of  pulleys  are  subjected  to 
internal  stress,  due  to  cooling  of  the 
metal  in  casting  and  also  to  a  tensile 
stress,  due  to  the  centrifugal  force.  As 
l>oth  these  stresses  are  indeterminate  it 
i*  usual  to  design  the  arms  to  resist  only 
die  stress,  due  to  the  pull  of  the  belt,  and 
allow  a  ver>^  large  factor  of  safety. 

The  number  of  arms  may  be  found  by 
the  following  empirical  formula; 


n  =  3  +- 


B   D 
T50~ 


^A* 


STRAIGHT  ARM. 


nal   load    is  made  equal  to  the   internal 
resistance  of  the  metal  in  the  arm,  or 
M=S  X  section  modulus.  m 

The  section  modulus  of  an  ellipse  is 


10.2 


Theo 


M= 


Sba' 
10.2 


1 


By  putting  in  this  equation  the  value 
of  M,  as  found  above,  and  a  safe  value 
for  S,  and  solving,  the  values  for  b  a^  can 
be  found  and  the  sixe  of  the  arm  deter- 
mined. A  safe  value  for  .S"  in  this  case  is 
2,250  lbs.. per  square  inch.  The  ^%id  of  the 
arm  near  the  rim  is  to  he  only  one-half 
as  strong  as  the  hub  end.  This  dtK's  not 
mean  that  the  arm  is  to  be  one-half  as 
larj[^e  at  the  rim  end.  but  it  means  that 
the  section  modulus  at  this  end  is  tu  be 
only  one-half  as  large,  or 


where  B^^width  of  rim ;  D= diameter  of 
pulley. 

An  ellipse  is  the  best  form  of  cross- 
section  for  the  arms,  as  it  offers  the  least 
resistance  to  the  air.  The  arms  are  bet- 
ter made  straight,  as 
they  are  lighter  and 
easier  to  make.  The 
idea  that  crooked  arms 
are  not  so  liable  to 
break  from  cooling 
strain  is  more  imagin- 
ary than  real.  The 
size  of  the  ann  at  the 
hub  can  be  found  as 
follows : 

Multiply  the  turn- 
ing force,  due  to  the 
belt,  by  the  radius 
of  the  pulley  iu  inches,  and  divide  this 
product  by  one-half  the  number  of  arms. 
This  is  the  external  load  or  moment, 
which  we  will  call  Af.     Then  the  exter- 


M  = 


2x10.2 


Substituting  values  for  M  and  .9  and 
solving,  as  before,  we  get  the  dimensionf 
of  the  arm  at  the  rim  end. 

The  actual  diameter  of  the  hub  will  de- 
pend upon  tiie  size  of  the  shaft.  A  com 
mon  rule  is  to  make  the  outsi<lc  diameter 
of  the  hub  equal  to 
twice  that  of  the  shaft. 
In  any  case  the  thickness 
of  metal  in  a  cored  hub 
jhould  Vje  kept  about 
equal  to  the  thickness 
of  the  arm  where  it 
joins  the  hub.  This  wnll 
prevent  cooling  strains. 
The  length  of  the  hub 
will  dei>eud  on  the 
length  necessary  to  make 
cuRKD  mu.  the  key  to  avoid  being 
sheared  off.  See  "Chapter  on  Keys,'* 
April  issue  of  The  Draftsman, 


THE  DRAFTSMAN. 


CALCULATION    FOR    A    C\  I,    PULLEY. 

Take  fc  illustration  a  pulley  of  the 
following  Umensions:  Diameter  AS'\ 
width  of  r  m  iV\  anj^nlar  velocity  200 
revs,  per  mi  ,  max.  pull  on  belt  420  lbs., 
pulley  to  ha*  8  arms.  Design  the  rim, 
antis  and  hr  ,  supposing  the  shaft  to  be 
2U/'  diam. 

The  total  value  of  the  tensile  stress  on 
the  rim  is : 


Dv« 


V« 


S= 


-f 


Substitute  the  known  values  for  V,  D 
and  n  and  let  S  ha%T  a  safe  value  of  1,80*^ 
lbs.  per  sq,  inch  of  section  of  rim. 

Then 


48x{42)'        (42. » 
IgOO  =  — — —  +  


Solving  for  t  r 


10 


t  ^  — —  or  ftpproxiinately  Q ' 
2fK>0 


I 


Next  consider  the  arms.  The  turning 
pressure  of  the  belt  is  420  lbs.  This 
multiplied  by  the  radius  of  the  pulley  and 
divided  by  one-half  the  number  of  arms 
gives: 


4-J^)  X  *J4 


-  2320  ==  M, 


Assume  the  arms  to  be  elliptical  in  sec- 
tion.   Then 

Sxba'  ba> 

M  = where   - — - 

10.2  ]i\  2 

IS  the  section  modulus  of  an  ellipse. 
Let  S  have  a  safe  value  of  2.250, 
which  corresponds  to  a  factor  of  safety 
of  about  10  for  cast  iron  under  trans- 
verse load. 

Substituting    values    in    formula    and 
solving  we  get : 

ba2--U. 

Now  it  is  necessary  to  assume  either 
the  thickness  or  the  width  of  the  arm»  so 


we  will  take  b  equal  to  one  inch   for  a 
trial.    Then 

lXa2=14 
a  =:^  3  .75,  nearly. 
The  arm  then  will  be  1"  X  33^"  at  Uie 
hub  end. 

For  the  rim  end  the  equation  becomes : 

M  =  — 

2x10.2 

whence 

b  a2  =  7. 
Taking  the  a,nn  of  uniform  thickness, 
b  still  =  r\  and 

1  X  a2  =  7, 

a  ^^  2.6,  nearly. 

The  rim  end  of  the  arm  then  will  be 

r'x  2%" 

The  shaft  being  2V2"  diameter,  tlie  hub 
can  be  taken  as  5"  diameter. 

The  length  of  the  hub,  which  is  deter- 
mined by  the  length  of  the  key,  can  be 
found  by  reference  to  a  previous  chap- 
ter. 


Drawing   the    U.    S.    Standard 
Thread. 

A.  B.  Babbitt, 

The  following  will  be  found  a  very 
simple  yet  accurate  method  for  drawing 
the  section  of  a  U.  S,  Standard  Screw 
Thread.  First,  lay  off  the  required  pitch 
and  draw  a  regidar  V  thread,  as  show^n 
in  Fig.  L  The  second  operation  is  to  de- 
termine the  inside  or  root  diameter  of  the 
thread  by  means  of  the  formula, 

D'=-D— l.':?O0P 
in  which  D  is  the  outside  diameter.   D' 
the  inside  diameter,  and  P  the  pitch  of 
the  thread. 

Next  draw  lines  representing  this  in- 
ride  diameter;  these  are  shown  at  AB  and 
CD  in  Fig.  2: 

We  now  have  a  thread  with  a  sharp 
edge  at  the  outside  diameter  and  a  flat 
bottom,  the  flat    at  the    bottom    repre^ 


15^ 
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sciiliiig  the 

bottom  of  the  U.  S,  Standard  w^  an?  re- 

qtttfcd  to  draw. 

Through  E,  Fig,  2^  draw  a  one  perpcn- 


dicylar  to  the  cenier  line  of  the  sciew 
and  intersecting  the  line  AB  at  H. 
Through  H*  draw  a  line  paraUei  to  EL. 
intersecting  the  line  of  the  outside  diam- 


at   top  and     per  line  of  the  figure  the  sectkn  above^ 
the  ctnter  Hue  maj  be  cxxnpieted.    Hav- 
ing completed  the  upper  portion  erf  the 
thread*   the  lower  portkm  may  be   ob- 
tamed  by  projectiiig  the  points  on  the  to* 
side  diameter  on  the  upper  ponian  across 
to  the  outside  diameter  of  the  lower  part 
of  the  thread,  as  indicated  by  dotted  Hnes^l 
in  Fig-  3.    The  points  on  the  outsicie  di-| 
ameter  of  the  tower  portion  may  likewise 
be  foimd  by  projecting  the  points  oo  the 
inside   diameter   of   the    upper   portioafl 


across   to  the   outside  *  diameter  of  the 


Fs^J? 


cter  at  K.  The  line  KL  will  then  be 
ecjnal  to  the  line  HN,  which  is  equal  to 
HC) ;  therefore  HO  is  equal  to  KL.  as  re- 
quired in  the  U,  S.  Standard  thread. 


Making  K'  L'  equal  to  KL  and  draw- 
ing K'  H'  the  next  adjacent  thread  may 
he  drawn,  and  continuing  across  the  up- 


^^W^^ 


Ll 


P-  Pitch. 
S-,6SP        D*=  D-  l.£93P- 

lower  section.  After  finding  these  points, 
the  proper  connections  may  be  made  and 
the  complete  screw  thread  drawn. 

The  principle  illustrated  in  Fig-  3  is 
not  applicable  to  the  double  thread,  for  in 
that  case  tlie  points  or  flats  on  the  outside 
diameters  come  directly  opposite  each 
other.  For  the  double  thread,  then,  it 
would  be  necessar}^  to  project  points  on 
the  upper  line  at  the  top  to  the  lower  line 
at  the  bottom  of  the  figure  and  from  the 
lower  line  at  tlie  top  of  the  upper  line  at 
the  bottom.  This  is  illustrated  quite 
clearly  in  Fig.  4.  In  Fig.  5  are  given 
some  proportions  that  may  be  of  value. 


The  piston  speed  of  the  average 
gasoline  motor,  that  is  the  distance  the 
piston  would  travel  if  it  moved  in  one  di- 
rection continuously  instead  of  recipro- 
cating, is  about  700  feet  a  minute. 
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HERE  has  been  a  number 
of  inquiries  for  our  data 
sheets  aiiri  we  have  pre- 
pared a  list  up  to  date, 
except  the  lasit  ones. 
We  have  been  sending 
out  a  double  one  every  other  month,  but 
there  is  a  desire  on  the  part  of  the  read- 
ers to  get  them  oftener. 

The  data  sheets  should  contain  matter 
not  found  in  hand-bo<iks  or  some  that  is 
belter  arranged  and  more  simple  than 
there  showm. 

Since  these  go  to  a  large  class  of  drafts- 
men we  will  have  to  separate  them,  giv 
ing  one  occasionally  to  suit  the  archi- 
tectural and  structural  men  and  not  cater 
entirely  to  the  mechanical.  Some  good 
matter  has  been  secured  for  future  sheets. 

Requests  have  been  made  to  change  the 
color,  since  white  paper  soils  so  easily, 
hence  w*e  may  do  this  at  most  any  time. 

We  will  try  to  secure  data  that  has  not 
been  put  in  this  form  before,  since  many 
of  our  readers  prefer  sheets  to  books. 

As  soon  as  possible  we  will  get  tip  a 
binder  that  will  hold  the  sheets,  though 
the  style  is  a  little  hard  to  decide  upon. 

Someone  has  said  that  two  simple 
backs  be  made,  with  eyes,  through  which 
a  common  shoe  lace  be  passed,  so  when 
the  sheets  are  thus  strung  on  it  they  may 
be  turned  over  readily. 

The  use  of  the  staple  fasteners  limit 
die  number  of  sheets  that  can  be  placed 
between  the  backs.  The  sheets  will  al- 
ways be  r/'  X  9",  with  greater  margin  at 
one  end  as  heretofore,  but  no  marks  for 
punching  will  be  shown. 

We  can  furnish  a  punch  like  a  pair  of 
pliers  for  25  cents. 


Do  not  waste  your  breath  complaining, 
it  is  not  the  squawking  wheel  that  lasts 
the  longest 


Every  man  should  have  a  note  book 
always  handy  for  jotting  down  impres- 
sions. This  fixes  them  in  his  memory. 
Sooner  or  later  they  will  be  found  use- 
ful   '- 

L'se  your  position  as  you  would  a  lein- 
(,^n.  Squeeze  all  the  gcjod  you  can  from 
it  and  then  throw  it  away.  Be  not  hasty 
to  give  up  a  position  until  you  can  see 
no  more  knowledge  in  it. 


Every  draftsman  should  make  it  a  habit 
lo  spend  part  of  his  evenings  out  of  doors, 
that  the  cobwebs  may  be  blown  from  his 
brain,  leaving  him  fresh  for  the  combat 
next  day.  A  five-mile  walk  at  least  in 
the  twenty- four  hours  should  be  the  mini- 
mum. 


On  a  motlel  of  a  recently  invented  auto- 
matic buffer  coupling  attached  to  two 
model  cars  now  being  exhibited  in  Lon- 
don  the  coupling  not  only  connects  the 
vehicles*  but  at  the  same  time  couples  the 
air  brakes.  The  outstanding  feature  of 
the  invention  is  that  no  lever  is  requircfl 
to  complete  the  act  of  coupling,  the  whole 
operation  being  perfectly  automatic.  The 
attachment  has  both  an  up  and  down  and 
a  lateral  mo^^ment,  thus  adapting  itself 
to  loaded  or  empty  cars  and  to  sharp 
curves.  This  model,  in  fact,  shows  the 
cars  on  a  two-chatn  curve,  more  acute 
than  any  English  or  continental  curves  in 
existence.  It  is  also  said  no  alteration  in 
the  genera!  construction  of  rolling  stock 
is  necessary  to  make  the  attachmeiit  to 
present  equipment. 
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As  a  result  of  a  recent  trial  on  the 
Thames  of  a  litile  petrol  boat  which  de- 
veloped a  speed  considerably  in  excess 
of  any  other  vessel  of  equal  length  the 
means  of  propulsion  of  seagoing  vessels 
and  the  lines  on  which  tliey  are  built  may 
undergo  radical  changes  in  the  next  few 
years.  Its  inventor,  working  on  the  the- 
ory that  the  powder  exerted  by  engines 
were  better  devoted  to  supporting  the 
boat  on  the  surface  than  to  pushing  it 
through  the  water,  after  numerous  ex- 
periments with  differently  shaped,  full 
sized  models,  designed  a  petrol  boat  with 
a  practically  flat  bottom.  The  gain  in 
lightness  of  engine  and  fuel  by  the  sub- 
stitution of  the  internal  combustion  pe- 
trol engine  for  steam  enabled  a  forty- foot 
boat  to  attain  a  speed  of  twenty-six  knots, 
and  the  inventor  estimates  that  a  *320- 
foot  destroyer  with  petrol  engines  would 
reach  a  speed  of  forty-five  knots.  The 
perfection  of  the  internal  combustion  en- 
gine, enabling  larger  sizes  to  be  used 
successfully  at  sea,  remains  to  be  accom- 
plished, but  the  physical  and  mechanical 
difficulties  to  be  overcome  hold  out  sufli- 
.dent  rew^ards  to  awaken  energetic,  studi- 

s  effort. 


The  Russian  government  has  ordered 
a  project  drawn  up  for  the  construction 
of  a  canal  to  connect  the  Volga  with  the 
Caspian  sea,  and  to  be  cut  quite  independ- 
ent of  the  river's  delta.  Regular  navi- 
gation is  made  difficult  by  the  low  w^ater 
in  the  delta,  and  the  development  of  Rus- 
sia's trade  wnth  the  countries  of  south- 
west Asia  is  greatly  impeded.  The  esti- 
mated cost  of  the  big  work  is  $(i..^00,0aO. 
hut  its  execution  will  depend  on  the  clos- 
ing of  the  war. 


We  are  planning  to  have  a  big  issue 
for  July.  You  can  help  by  sending  in 
some  item  of  interest  and  by  telling  your 
friends  about  it. 


If  \'ou  know  a  person  interested  in 
drafting  who  has  never  sten  a  copy  ot 
tills  magazine,  w'e  will  send  you  a  present 
for  his  name,  or  better  still,  have  him 
send  10  cents  for  a  copy  of  the  July  is- 
sue.   It  will  pay  him. 


The  First  Victim    of   the    Heat 

Mr.  Richard  Koehler,  a  draftsman,  re- 
siding at  140  Van  Ness  avenue,  Cleve-'( 
land,  Ohio,  was  overcome  by  heat  on 
April  9th.  He  was  walking  down  Supe- 
rior street  and  was  suddenly  overcome 
and  w^hen  falling  struck  his  head  heavily 
on  the  side  of  the  walk.  He  received  a 
concussion  of  the  brain  and  several  scalp 
wounds.  He  was  carried  to  the  Huron 
Street  Hospital. 


I 
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Willson's  Gummed  Letters   for 
Drawings  and  Tracings. 

An  inquiry  has  been  received  relative 
to  the  use  of  stencils  and  gummed  letters 
for  maps,  drawings,  tracings,  etc.  Upon 
investigation  we  iind  the  Will  son  Gummed 
Letters,  made  by  The  Tablet  &  Ticket 
Co.,  87  Franklin  street,  Chicago,  and 
381  Broadw^ay,  New  York,  will  be  neat 
ones  for  use.  The  illustrations  are  from 
their  catalogue. 

Gummed  figures  are  for  sale  in  a  num- 
ber of  the  stores  but  these  are  printed  on 
a  piece  of  paper  which,  if  put  on  a  trac- 
inf^.  would  produce  a  light  square  on  the 
blue  print,  but  the  individual  figures 
would  W'ork  all  right. 

Where  a  large  title  is  desired  and  the 
blue  print  is  to  be  neatly  made,  then  it  is 
better  to  get  separate  letters  and  figures 
and  paste  them  on. 

These  can  be  obtained  either  white, 
black  or  red,  but  that  feature  need  not 
enter  into  the  case  unless  the  white  letter 
would  not  be  opaque. 
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Perhaps  it  would  be  better  to  get  L.^ne^ 
black  or  red.  Letters  and  figures  of  sev- 
eral styles  and  sizes  can  be  obtained,  the 
limits  in  size  being  here  show  First 
lay  out  in  a  line  the  letters  yoi  ure  going 
to  put  on.  This  will  give  you  ome  idea 
of  the  length  and  the  spacing  re,,  tired. 

In  the  case  of  a  tracing,  ruL  several 
guide  lines  on  the  drawing  under  the 
place  where  the  letters  are  to  be  and  set 
them  along  the  tracinj;^  to  this  line. 

Nothing  is  better  than  a  ''^oiall  pocket 
knife  to  handle  the  letter*  ->ynveniently. 

Pick  up  the  letter  between  the  thumb 
id  blade  thus : 


line  and  rub  down  well  with  the  handle 
of  the  knife. 

When  a  great  amount  of  lettering  is  to 
be  done,  a  wet  pad  will  be  found  useful 
the  best  for  this  purpose  is  a  small  piece 


:^^ 


'>^ 


) 


so 


Then  moisten  it  as  you  would  a  post- 
age stamp,  but  vr-ry  slightly,  keeping  the 
letter  all  the  hme  firmly  between  >our 
thumb  and  the  blade;  now  by  moving 
the  letter  a  hair's  breadth  on  the  blade, 
it  will  adhere  to  it,  and  you  can  see  clear- 
ly to  place  the  letter  straight  and  square 
nn  the  line,  then  place  the  forefinger  of 
the  left  hand  on  the  letter  as  shown. 

Remove  the  knife  and  press  the  letter 
gently  to  its  place.  You  need  not  rub 
it  down  until  your  line  is  finished,  then 
place  a  blotter  or  paper  over  the  whole 


of  chamois,  about  3  or  4  inches  square- 

Wet  it  thoroughly  and  lay  it  on  a  piece 
of  glass.  This  will  be  found  very  con- 
venient and  much  better  than  a  cloth  or 
sponge,  as  it  does  not  take  the  gum  off 
the  letters. 
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liciisember,  if  you  want  a  neat  job,  use 
v«ry  little  mdsture,  but  see  that  the  entire 
surface  of  tlie  gummed  side  is  slightly 
fuoistcned,  and  rub  it  down  well  so  as  to 
exchulc  overy  particle  of  air. 


and  Machine  Design  adapted  to  the  prep- 
aration of  the  students. 

4,  Materials  of  Construction,  Fuels 
and  Lubricartts.^Lecturcs  on  the  proper- 
ties of  materials  accompanied  by  labor- 


Size  No.  26. 
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Summer  School   for  Artisans. 

The  fifth  annual  session  of  the  Smnmer 
School  for  Artisans,  held  under  the  direc- 
tion of  the  CoU^e  of  Enpneering  of  the 
I'niversit}'  erf  Wisconsin,  begins  June 
Wth  and  continues  for  a  period  of  six 
^9«efes, 

Coar»s  of  sixtdy  arc  offered  in  the  f ol- 
lowif^  subjects: 

1,  En^nes  mtd  BcfUrrs. — Lectures 
and  LahoratoT)*  courses,  co%^nng  the  Ae- 
on, constroction.  manig«mem  and  test- 
ing of  Steam  Engines*  Boilers,  Gas  En- 
gines, ReffigeTatTng  ^!achi^e^  etc. 

2,  .^pphtd  Eiectriniy. — Lectures  and 
Laboratorv  courses,  covering  the  theory 
of  direct  and  alternating  mrrcnt  dviiamos 
and  motors,  the  operation  and  method  of 
testing  electrical  Rfiadnner>,  batteries. 
transformers  and  dAier  apparatus,  pho- 
tomern  and  calibration  of  mstrumems. 

5i.  Mrchamcai  lyrannng  and  Mackhu 
Dtsi^, — Elements  of  apphcd  Mathe- 
matics, courses  in  Mechanical  Drainiig 
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2iXory  tests;  lectures  oo  iocis  and  lubri- 
cants with  laboratoT}^  tests  on  the  heatinyj 
value  of  coals  and  eSckfMry  of  lubricants  { 

5u    Skt^f   W\>rJp.— Practice  widi 
tools,  wood  and  metal  working  machin* 
cry.  and  tn  btarfcsatil  hi i'^  and  pattero- 
makit^. 

The  instructianal  force  is  taken 
the  r^gmkr  imcoky  of  the  College  of 
giueciJi^  a»d  tlie  entire  laboratory 
^Kip  eqopKNA  bekngiog  to  die  coOege 
is  used  by  die  j^Unkms  tn  the  Stsmmcr 
School. 

Tne  i eQ uu vsiucilt^  for  adnussum  do  not 
extend  bej»^ond  a  m^orking  knowledg;?  of 
English  and  .\rithroctic,  but  the  policy  is 
to  alloW'  a  large  amoont  of  indhridni] 
work  so  thai  the  student  may  take  advan- 
tage of  idl  the  prqiaraDon  be  has  ob- 
tained. 

This  school  offers  to  those  unat^  to 
take  a  rr-  -V--  --lur-ycsar  course  an  appot- 
tuntty  ving  working  knowle^S^ 

of  the  methods  of  testing  sod  ^le  use  of 
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instruments,  toother  with  such  theoret- 
ical principles  in  each  case  as  the  nature 
of  the  subject  and  the  preparation  of  the 
student  may  permit. 

Correspondence  students  have  found 
this  school  of  vahie  in  giving  an  oppor- 
tunity for  laboratory  practice  along  lines 
in  which  they  have  had  theoretical  in- 
stniclion, 

A  bulletin  describing  the  work  of  the 
School  for  Artisans  in  detail  will  be  sent 
on  application  to 

Frederick  E.  Tumeaure, 
Dean  College  of  Engineerings 

Madison,  Wis. 


Lehigh  University  Register. 

The    Register    of    Lehigh    University, 
.South  Bethlehem,  Pa.,  just  issued^  copies 
fof   which   may   be   had   on   application. 
shows    the   attendance   of   630    students 
from  24  states  and  8  foreign  countries, 
the  largest  in  the  history  of  the  institu- 
tion.    There  are  56  in  the  teaching  staff 
Thirteen  four-year  courses  of  instruc- 
tiofi  are  offered  at  the  l^iiversity :     the 
Classical     Course,     the     Latin-Scientific 
Course,  the  courses  in  CiviK  Mechanical, 
Marine,  Metallurgical,  Mining,  Electrical 
and    Chemical    Engineering,    Analytical 
Chemistry.  GeoIog\\  Fliysics  and  Electro- 
metallurgy. 

A  list  of  graduates  of  the  University, 
with  their  present  occupations,  l,3d9  in 
number,  during  the  39  years  of  its  exist- 
ence, indicates  that  this  institution  is  ex- 
erting a  marked  inflncnce  on  the  industrial 
development  of  the  L'^nited  States  and  of 
forei^*?n  countries. 

Provision    is    made    for    worthy    and 
•  needy  students  whereby  they  may  post* 
pone  payment  of  tuition  until  after  gradu- 
,  ation. 


Engine  Publishing  Company.  Cincinnati 

A  compendium  of  the  gasoline  auto- 
mobile, for  use  of  operator  and  designer 

The  b(X)k  gives  clear  and  concise  in- 
formation on  the  operation  and  care  of 
an  atitomobile,  telling  what  to  do  in  case 
of  emergency  and  containing  much  mat- 
ter of  an  educational  character. 

This  book  does  not  take  up  the  histor- 
ical side  of  the  subject  but  the  author  goes 
right  into  the  practical  work  to  give  the 
desired  information. 

The  book  is  not  an  exponent  of  any 
particular  make  of  machine  or  appliance 
and  does  not  take  up  the  matter  with  a 
great  flow  of  technical  terms  and  higher 
mathematics. 

The  illustrations  were  especially  pre- 
pared for  this  book  and  have  received 
very  careful  attention. 


The  Automobile  Pocket  Book,  by  E.W. 
,  Roberts,  M.  E.,  size  V/^xW^.,  320  pages 
[Limp  leather  backs,  price  $L50.    The  Gas 


How  to  Resign. 

'*Going  to  resign,  are  you?*'  said  the 
superintendent  to  an  indignant  person  who 
had  been  pouring  his  grief  into  his  ears. 
*'Can*t  stand  it  another  minute,  eh?  Put 
up  with  it  as  long  as  you  could,  and  now 
you're  going  to  throw  up  your  job  and 
tell  yonr  cluef  what  you  think  of  him? 
Ves,  I  know.  Last  straw  and  all  that  sort 
of  thing?    Uh'huh. 

"Did  you  ever  see  my  set  of  rules  for 
resigin'ng?  I  framed  them  up  years  ago 
when  I  was  in  the  newspaper  business, 
and  J  have  used  them  ever  since.  1  have 
resigned  often  since  then,  always  in  the 
vay  prescribed  by  these  rules.  Perhaps 
tliey  will  be  of  service  to  you.  Here  they 
are: 

"Rule  1.  After  receiving  the  last  straw 
don't  do  anything  for  two  hours.  Above 
all,  don't  write  anything. 

*'Rule  2.  At  the  expiration  of  two 
hours,  write  your  resignation,  and  make 
it  as  hot  as  you  can.  Relieve  your  feel- 
ings and  say  everything  you  have  been 
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penning  up  in  our  breast.  Scorch  the 
scoundrel. 

**Rule  3,     Then  go  home, 

**Rule  4*  The  next  morning,  immedi- 
ately upon  arising,  read  over  your  resig- 
nation, and  tear  it  up. 

"Rule  5.  Go  to  work  at  the  usual 
h*  ►ur. 

'Take  a  copy  of  them,**  concluded  tlie 
superintendent,  "and  you  will  find  that 
they  are  absolutely  essential  to  any  man 
who  expects  to  resign  frequently  and  still 
continue  to  rise  in  the  world." — '* Popular 
Mechanics/' 


Test  Wine  by  Telephone. 

One  may  well  ask  if  the  telephone  has 
developed  a  conscience  in  connection  with 
the  discovery  by  Maneuvrier,  the  well- 
known  French  chemist,  of  a  means  of 
detecting  by  its  aid  the  adulteration  of 
wines.  In  the  method  he  has  perfected 
two  glasses,  one  filled  with  the  wine  to 
be  tested  and  the  other  with  a  like  quan- 
tity of  wine  known  to  be  pure»  are  placed 
on  an  apparatus  resembling  a  scale  and 
ttlephonic  connection  is  made  with  both 
lirjnids.  If  both  wines  are  pure  no  sound 
is  heard  in  the  receiver;  but  if  one  con- 
tains water  or  other  liquids  or  snlids  a 
noise  is  produced  until  a  pointer  moves 
to  a  given  place  on  a  dial  plate.  This 
movement  renders  the  conductivity  of 
the  liquids  uniform  and  the  gradation  on 
the  dial  where  the  pointer  stops  shows  the 
extent  to  which  the  wine  has  been  adul- 
terated. 


Every  man  should  have  his  own  tools : 
his  use  of  them  determines  his  degree  f 
success. 


A  cracked  bell  does  not  ring  because 
nf  the  grating  of  the  two  broken  surfaces 
on  each  other,  but  if  these  could  be 
trimmed  off  by  means  of  a  saw  or  file, 
it  would  remedy  the  defect. 


The  Draftsman's  Scale. 


BY  PROF.  A.  EDWARD  RHODESl 

[copyrighted.] 

Scales  are  used  for  obtaining  the  vari- 
ous measurements  on  drawings.  They 
are  made  in  several  forms.  Those  most 
used  are  the  triangular  scale  and  the  flat 
scale  witli  beveled  edges. 

The  graduations  are  arranged  so  that 
the  draw  ings  may  be  made  in  any  desired 
proportion  to  the  actual  size  of  the  object. 
For  mechanical  drawings  the  proportions 
usually  are   full   size,  half  size,  quarter 
size  and  eightli  size.     If  a  drawing  is 
quarter  size,  3  inches  space  an  the  draw- 
ing   represents   one    foot  on  the   object 
Hence,  a  scale  to  be  proportional  must^ 
have     3     inches     of     its     length     sofl 
divided     as     to     represent     proportion- 
al    inches     and     fractions  thereof.      To 
this  end,  3  inches  on  the  scale  is  divided 
into  12  equal  parts,  each  part  representing  ■ 
one  inch.    These  inch  parts  are  then  sub- ™ 
divided  into  quarters,  or  eighths,  as  de- 
sired, and  are  read  quarters  or  eighths, 
same  as  like  measures  (divisions)  would  ■ 
read  on  an  ordinary  rule.  f ' 

Figure  1  shows  a  full  sized  drawing 
of  a  six-inch  flat  scale  having  3  inches  ■ 
to  one  foot,  and  IV2  inches  to  one  f oot  ^ 
graduation  on  it  to  read  to  quarter  inches. 

The  lines  A,  B,  C  and  D.  if  measured 
by  the  quarter  size  (3"  graduations) 
scale,  would  read  18  inches,  14%  inches, 
12%  inches  and  8V4  inches.  If  meas- 
ured by  the  eighth  size  (II/2  i"ch  gradu- 
ations) they  w^ould  read  just  twice  as 
long,  viz.:  3'— 0",  2—5",  2'—iy^'\  and  ' 
I6I/2". 
by  the  11/2"=! 2"  scale  would  read  7% 

The  lines  E,  F,  G  and  H,  if  measured 
inches,  15  incites,  2  feet  i^V^  inches,  and  3 
feet  10  inches,  and  contrawise  if  meas- 
ured by  the  3"= 12"  scale  would  read 
only  half  as  much,  or  3%",  71/2",  15%" 
and  23". 
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For  full  size  drawings  I  use  a  scale 
like  Figure  2:  It  is  12  indies  long  and 
only  has  one  inch,  the  end  one,  divided 
into  fractions  of  an  inch.  Originally  this 
scale  was  designed  for  my  classes  in  the 
grammar  grades,  as  I  found  they  experi- 
enced considerable  trouble  and  wasted 
much  valuable  time  finding  the  various 
division  marks  on  the  scale.  These 
scales  are  made  by  glueing  a  carefully 
printed  strip  of  paper  on  a  bevel-edged 
ruler  and  then  covering  paper  and  wood 
with  a  coat  of  shellac,  to  keep  the  paper 
from  becoming  soiled. 


For  Rapid  Sketching. 

Many  a  good  idea  is  lost  for  lack  of 
time  and  proper  facilities  for  reducing  it 
to  practical  form. 

For  this  reas€wi  we  think  that  many 
men  will  be  interested  in  a  new  device 
which  reduces  the  time  required,  and 
otherwise  greatly  facilitates  this  class  of 
work. 


your  lines  just  the  exact  length  reqmr 
(a  very  large  saving  in  time). 

Take  the  simple  case  of  drawing 
lines  of  a  certain  length  at  right  angle 
Ordinary  means  require  twelve  distin 
operations  to  do  this.    The  Rapid  Skctc 
ing  Device  requires  but  two. 

And  this  is  not  all  of  the  diflFerenceJ 
This  device  is  complete  in  itself  and  you 
do  not  have  a  lot  of  loose  tools  his^lfl 
about  in  the  way,  and  as  it  is  fastened  t^^ 
the  drawing  board  it  does  not  have  to  be 
held  in  position,  and  is  not  continuallv 
falling  off.  The  mind  is  thus  left  free 
to  think  about  the  subject  matter  of  the 
sketch,  resulting  in  a  better  design  and 
more  rapid  progress. 

How  It  Works : 

Two  scales  fit  into  chucks  (making 
them  interchangeable)  in  such  a  manner 
as  to  form  a  square,  and  a  protracto 
permits  tliis  square  to  be  set  at  any  angle; 
and  when  thus  set  the  square  may  be 
moved  anywhere  about  the  board,  and  it 


The  Rapid  Sketching  Device  is  a  very 
complete  and  simple  arrangement  for 
just  this  very  purpose.  It  makes  all 
angular  work  as  readily  executed  as 
^straight  work,  ainl  permits  you  to  draw 


will  always  lie  parallel  to  its  previous  | 
sitiom  By  using  two  scales  of  the 
kind  forming  a  square  instead  of  hav 
only  one  scale,  no  matter  what  angle 
required,  the  other  scale  gives  the 
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Civil  Service  Examinations. 

The  U.  S.  Civil  Semce  Commission 
au  examination  June  7,  1905,  to  secure 
eli)?ibles  for  the  positions  of  artist  drafts- 
man at  $i»200  per  year  and  marine  fire- 
man at  $540  per  year.  Applications 
should  be  made  to  the  United  Stales 
Civil  Service  Commission,  Washington, 
D.  C.  In  applying  the  exact  title  as 
given  in  this  notice  should  be  used. 


affected — that    "it    would   obviously   n(jtj 
serve  the  interests  of  the  syndicate  to  se- 
cure gold  in  greater  quantities  than  thej 
market  could  absorb." 


Millions  in  the  Ocean. 

Washington.  April  10.— If  Sir  Wm. 
Ramsay,  professor  of  chemistry  in  Uni- 
versity College,  London,  officer  of  the 
<*rench  Legion  of  Honor,  and  member  of 
cieutific  and  philosophical  societies  in 
nearly  every  civilized  country  on  the  face 
of  the  globe,  has  figured  things  out  cor- 
rectly, there  ought  to  be  about  $*^,400,- 
000,000,000  in  the  Atlantic  ocean  for  him. 
Gold  IS  known  to  exist  in  a  state  of  solu- 
tion in  the  sea,  and  a  new  process  has 
been  invented  to  extract  it.  Sir  Win, 
Ramsay  is  said  to  have  given  the  new 
scheme  his  sanction,  says  Frank  W.  Ma- 
hin.  LTnited  States  consul  at  Nottingham, 
England,  in  a  recent  report  on  the  sub- 
ject 

A  syndicate  has  taken  up  the  matter* 
and  experiments  which  began  40  years 
ago,  and  which  showed  that  gold  is  dis- 
solved  in  sea  water  to  the  amount  of 
alKiiit  a  grain  per  ton  of  water,  are  about 
to  be  resumed.  According  to  the  calcu- 
lations of  the  scientifics^  a  grain  of  gold 
being  worth  4  cents,  and  the  tons  of 
water  in  the  ocean  being  placed  at  <iO,- 
000,000,000,000,  there  ought  to  be  $2,- 
400,000,000,000  in  it  for  the  syndicate  in 
due  time. 

If  the  new  process  should  do  all  that 
its  friends  sanguinely  claim  for  it,  gold 
would  become  a  drug  on  the  market;  but 
it  is  considerably  remarked— perhaps  that 
the  stock  market  may  not  be  too  actively 


The  Cement  Engineer. 

With  the  many  uses  to  which  cement, 
either  plain  or  in  concrete,  is  being  ap- 
plied there  comes  a  demand  for  men  spe- 
cially posted  in  this  class  of  work*  Near- 
ly every  number  of  our  engineering  pa- 
pers have  articles  on  the  subject  of  *'Ce- 
ment  and  Its  Uses."  From  the  day  the 
Pantheon  in  Rome  was  built  to  this  day 
there  has  been  much  confidence  in  build- 
ings of  cement. 

While  there  is  a  general  belief  in  ce- 
ment, yet  there  is  not  a  great  fund  of 
knowledge  on  tlie  subject  and  the  cement 
engineer  will  have  to  depend  on  current 
literature  and  his  experience. 

The  cement  used  by  the  Romans  and 
other  ancient  people  was  what  is  tech- 
nically kno%vn  as  natural  or  hydraulic 
cement  made  from  natural  cement  ground 
and  burned. 

That  has  been  succeeded  commercially 
by  Portland  cement,  which  has  been  on 
the  market  since  1855  when  the  first  plant 
was  established  in  Germany,  and  for 
thirty  years  was  made  in  that  country 
alone. 

Then  it  was  intnxlucetl  into  this  coiin- 
try  to  a  limited  extent,  probably  85,000 
barrels  per  year,  but  in  1I>0|  it  has  been 
estimated  that  there  was  t^2, 000, 0(H)  bar- 
rels made.  This  shows  the  wonderful 
growth  of  this  industry  and  the  use  01 
cement  is  now  in  nearly  every  part  of^ 
building  operations. 

The  young  man  desiring  to  take  up  thi>* 
work  will   find   an  uncrowded   fiehl  and  a 
lots  of  work. 


If  you  have  an  article  that  has  merit  i 
should  be  known  to  all  readers  that  ne 
it,  not  to  a  few. 


HE    more    important    cast 
metals   used   in   machine 
constntction  are  cast  iron, 
^^fi^  malleable    cast    iron 

^        '^  cast  steel,  brass,  branze* 

g\m     metal,     alumimini, 
lead,  tin,  zinc  and  Rabbitt^s  metal. 

Castings  for  machine  parts  are  made 
by  pouring  molten  metal  into  moulds 
which  are  previously  formed  by  patterns 
in  sand  in  the  foundry.  Cast  iron  and 
plaster  moulds  are  often  used  for  the 
lighter  metals,  such  as  lead,  zinc,  etc. 

The  chilling  effect  of  the  surface  of 
the  mould  on  the  metal  produces  a  skin 
on  the  casting,  this  skin  being  hartk^r  or 
softer,  depending  on  the  character  of  the 
mould. 

It  has  been  foimd  that  by  varying  the 
composition  of  the  metal  and  by  making 
the  surface  of  the  nmuld  of  a  material 
that  carries  off  the  heat  quickly,  a  hard 
surface  is  produced  which  if  of  iron  is 
called  chilled  cast  iron. 

Metal  moulds  are  used  to  produce  this 
effect  on  car  wheels,  etc. 

Cast  metals  form  in  a  crystaline  man- 
ner in  cooling,  these  crystals  arranging 
themselves  in  lines  perpendicular  to  the 
surface,  hence  when  two  surfaces  come 


together  at  an  angle,  the  crystals  do  not 
unite  but  leave  an  open  or  weak  spot- 

Piy  filling  in  tlie  corners  of  patterns  and 
rounding  the  sharp  edges  a  stronger  and 
more  perfect  casting  is  obtained. 

To  avoid  irregular  internal  strains  in 
castings  when  C(X>ling,  it  is  necessary  that 
the  section  be  made  as  uniforndy  as  pos- 
sible. 

All  metals  or  combinations  of  metals 
shrink  or  expand  while  cooling,  ajid  to  al- 
low for  tliis  the  pattern  must  be  made  to 
permit  these  changes  either  by  an  addi- 
tion or  subtraction  to  the  pattern  over  the 
size  desired  in  the  required  casting. 

The  patternmaker  uses  a  special  rule 
called  a  *"shrink-rule*'  for  measuring  pat- 
terns; it  would  be  a  certain  amount  per 
fool  longer  than  a  standard  rule,  rlepend- 
ing  on  the  metal  used  in  the  mould  made 
from  the  pattern. 

TABLE   OF  SHRIXK/GELS, 
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This  is  for  castings  where  the  thick- 
ness runs  about  one  inch  and  cast  under 

ordinary  circumstances, 

Tliicker  casting^s  less  and  thinner  more 
than  the  above  amounts. 

There  at  e  white  cast  iron  and  i^ray  cast 
iron  castings  used  in  machine  construc- 
tion, the  fonTier  being  very  hard  and  brit- 
tle, the  latter  being  softer  and  hence 
weaker. 

Carbon,  one  of  the  substances  in  the 
casting,  is  more  fully  ctTmbincd  with  iron 
in  white,  while  in  the  gray  it  is  not  taken 
up  so  well  but  shows  as  graphite  crystals. 

Malleable  castings  arc  made  by  putting" 
a  gray-iron  casting  in  a  suitable  box  anti 
covering  it  with  powdered  red  hematite 
(iron  ore)  and  heating  to  a  bright  red 
color  tor  a  period  of  two  to  thirty  hours, 
depending  on  the  size  of  the  casting. 

Such  castings  are  thus  made  tough  and 
strong  but  cannot  be  welded  though  they 
may  be  worked  to  a  certain  extent  like 
wrought  iron. 

Cast  steel  is  made  by  melting  pieces  of 
blister  steel  in  a  closed  crucible  and  cast- 
ing into  moulds. 

Brass  and  bronze.  Babbitt-metal  and 
gim  metal  are  made  by  adding  tin.  zinc 
or  lead  or  all  of  them  to  copper,  the  latter 
metal  being  always  in  excess. 

Brass  is  used  for,  an  endless  variety  of 
articles  and  where  greater. 


Bushed  Fittiogs. 

Fittings  for  pipe  can  be  secured  reduc- 
ing in  a  great  variety  ni  sizes,  but  in  or- 
der to  avnid  cost  of  the  "extra*'  size,  a 
piece  called  a  '*bushing"  is  used.  Tine 
bushings  may  be  obtained  in  a  large  num- 
her  of  sizes  and  either  concentric  or  ec- 
centric,  that  is,  with  the  outlet  on  a  line 
with  the  center  or  below  the  center. 

An  eccentric  bushing  enables  better 
drainage,  especially  where  one  pipe  is 
much  Idrger  than  the  other. 

The  nut   (K)    is  usually  hexagon    (G 


sides)  and  might  be  considered  as  an 
ordinary  nut  on  a  bolt,  the  distance  across 
(lats  equal  to  twice  the  outside  diameter 
of  the  pipe. 


in 


On  smaller  sizes  K  is  i/4"  whiT( 
larger  ones  like  10  and  12  inch,  it  would 
be  l>/4".  The  length  of  thread  is  what 
is  usually  put  on  a  pipe  of  the  diflferent 
sizes. 


The  Advantage  of  Fillets. 

Cast  iron,  when  it  congeals  on  ccxjling, 
forms  in  a  crystalline  manner  with  the 
lines  of  the  particles  perpendicular  to  tlie 
surface. 

When  two  surfaces  come  together  at 
right  angles,  as  in  Fig.  1,  the  line  of  the 
crystals  butt  into  each  other,  but  do  not 
join,  thereby  leaving  a  weak  place,  as  at 
a  and  zhng  the  line  b  c. 

If  the  surface  was  the  shape  of  the 
cross-section,  as  shown  in  Fig.  2^  these 
lines  have  no  abrupt  change  in  direc* 
tion,  so  that  no  poor  formation  would 
take  place. 


;>.  ii,i"iii1l 


To  accomplish  this  in  castings  the  pat-i 
tern  is  filled  up  in  the  corners  and  round-; 
ed  on  the  points.     The  filling  of  the 
ners  is  called  filleting  and  these  fillets  an 
made  of  wax,  wood,  leather  or  soft  met 
The  leather  fillet  is  cut  of  the  as  shovrt 
in  No.  6,  the  hair  side  of  the  hide  being 
o\j  the  straight  side.     On  the  other  sid 
will   be  seen   the   fillet  applied;   that 
pressed  into  shape. 

There  are  several  advantages  in  usin^ 
the  leather  fillets,  the  main  one  being  its. 
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flexibility,  which  permits  it  being  pressed 
into  corners  not  quite  at  right  angles  and 
when  well  applied  with  glue  gives  good 
results  if  the  excessive  glue  is  carefully 


cleaned  off. 

Glue  on  patterns  when  exposed  has  a 
tendency  to  hold  the  sand  and  cause  a 
rough  casting. 


Dimensioning  Drawings. 

A  writer  in  the  American  Machinist,  in 
discussing  the  *' Dimensions  on  Draw- 
ings," sa>^  that  he  thinks  the  whole  ques- 
tion depends  more  upon  shop  system  than 
anything  else, 

8^ 
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or,  on  the  otlier  hand,  that  he  can  use 
tliat  allowance  +  .0002.7  inch.  If  such  is 
tlie  case,  then  well  and  good.  That  is  one 
system/' 

Another  writer  suggests  that  the  fore- 
man pot  the  workman  right  as  to  what 
allowance  should  be  made  for  fits. 

Why  not  mark  the  drawing,  "fit  to 
suit*'  and  let  the  workman  put  it  in  to 
*'suit  the  fit/* 

"That  is  not  the  best  practise  by  a  long 
way,  as  what  will  the  foreman  do  if  he 
cannot  get  hold  of  the  drawing  or  other 
parts  showing  how  the  stud  is  to  be  fitted 
in  position  ?  We  cannot  tell  what  allow- 
ance is  required  any  more  than  can  the 
workman.  For  small  jobbing  shops  that 
arrangement  might  do,  but  when  time  is 
valuable  and  'output'  considerable,  other 
methods  must  be  devised/' 

'* Where  interchangeability  is  worked 
for  and  tools  are  periodically  examined 
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*'We  will  take  Mr,  Fishes  method  first: 
It  is  necessary  for  the  man  in  the  shop 
to  understand  that  the  allowance  made 
for  fits  as  given  on  his  sketch  need  not  be 
absolutely  adhered  to.  Probably  the  man 
knows  that  he  can  work  within,  say,  .0005 
inch  of  that  allowance,  but  not  exceed  it. 


and  kept  within  standard  limits,  it  is  only 
necessary  for  the  draftsman  to  mark  the 
various  diameters  on  his  drawing,  as 
^running'  or  'easy  drive/  *push,'  or  *driv- 
ing  fits/  as  the  case  may  be.  For  nearly 
all  cases  these  notations  suffice  to  cover 
the  range  of  accuracy  required. 


*•  Where  this  system  is  prevalent,  the 
turner  will  kjiow  exactly  what  limits  to 
work  to,  or  how  much  in  leave  on  if  the 
piece  is  to  be  ground.  The  holes  will  be 
reamed  to  standard  limit  gagfes  to  receive 
die  stud,  and  the  parts  will  be  ready  for 
assembling  without  undue  waste  of  tune 
in  any  way. 

"Where  the  work  is  of  a  more  exacting 
nature^  the  draftsman  should,  of  course, 
dimension  his  drawing  accordingly,  but 
for  onlinary  work  this  system  will  be 
found  c^msistent  with  gO(xi  shoj*  prac- 
tice." 

We  believe  that  the  firactice  tn  the  par- 
ticular shop  in  which  the  draftsman  is 
employeil  should  govern  the  way  to  di- 
mension such  work. 

We  hope  there  are  no  draftsmen  who 
will  not  get  in  with  the  superintendents 
and  foremen  and  ilo  it  their  way. 

This  should  not  be  taken  as  indicating 
that  the  shop  should  boss  ifie  drafting 
ro<jm  or  the  reverse,  but  that  the  twi> 
should  work  in  harmony  so  that  the  fore- 
men will  understand  the  picture  language 
of  the  pencil  pushers. 


Record  of  a  Garbage  Reductiori 

Plant 

T<3  collect  and  reduce  the  garbage  oi 
the  city  of  Cleveland  cost  $!),l*<;s  Uw  tht 
month  of  March.  [Uor^  h\  that  nioiuli 
$2/^ in  was  paid  for  three  new  digesters, 
part  of  the  painting  af  the  wagons  and 
boxes.  The  wagons  go  about  on  regu- 
lar routes  and  collect  the  garbage,  which 
is  taken  tn  a  depot  and  loaded  on  cars 
and  transjxjrted  to  the  plant. 

During  March  4,070,i}0()  pountls  of 
garbage  was  collected,  an  increase  of 
T44JM)0  pounds  over  last  year. 

Out  of  the  garbage  was  extracted  1'3!>.' 
f»T5  pounds  of  grease,  whi/:h  is  ^y,*]*!.! 
pounds  more  than  last  year. 


Before  the  cit}'  purchased  the  plant  il 
was  paid  about  $(iO,OOt>  a  year  by  the 
reduction  company  for  the  privilege  of 
collecting  garbage  in  the  city. 


Machine  Shop  Philosophy. 

JOE  cosh:. 

System  is  just  as  essential  in  the  ma- 
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chine  room  as  in  Wall  street. 


A  junk  shop  is  all  right  in  its  place, 
but  its  place  isn*t  in  a  machine  room 


The   fellow   who  kills  his   emplovcr 
time  at  the  same  time  kills  his  own  oppar 
tun  it  V. 


Xobody  but  a  ^prentice  boy  and  a  lazy 
mechanic  will  stand  at  a  vise  and  pound 
cold  iron. 


Many  a  man  loses  a  good  job  by  con 
tin  nail  y  looking  round  to  see  if  the  boss 
sees  him  working. 


It's  a  notorious  fact  that  il  out  of  10 
unsuccessful  machinists  believe  that  they 
can  make  farming  i>ay. 


New  Method  of  Bending    Pipe. 

Great  improvement  over  the  old  meth- 
od o\  bending  sand  filled  pipe  by  hanil  is 
prninisetl  Irv  the  invcTUion  of  a  new  bend- 
ing  machine  by  means  oi  which  one  man 
caji  bend  a  piece  of  two- inch  jiipe  into  an 
"S"  in  three  minutes,  llie  machine  is 
operated  by  a  hand  wheel  carrying  a 
pinion,  the  latter  engaging  a  quadrant 
gear,  which  in  tuni  operates  the  bending 
quadrant*  The  pipe  to  be  bent  is  held  in 
position  at  one  Qud  by  a  **U"  shaped  clip, 
while  a  pin  or  roller  placed  in  a  platen 
engages  the  other  end.  Placing  the  pin 
in  different  holes  in  the  platen  govenis 
the  curvature  obtained.  While  the  ma- 
chine is  portable,  its  chief  value  wiil  be 
to  those  shops  where  a  large  amount  of 
tubing  is  bent. 
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Phillips  Pressed  Steel  Pulleys. 

The  Philips'  Pressed  Sleul  Pulley 
Works,  of  Philadelphia*  Pa.,  have  re- 
cently placed  on  the  market  their  design 
of  pressed  steel  split  pulleys  t^aranteed 
for  double  belt  duty.  The  pulleys  rang:e 
in  size  from  12*'  to  3(>"  diameter,  3"  to  12'' 
straiglrt  and  crown  face.  This  line  will 
be  shortly  increased  to  pulleys  60"  diam- 
eter. 

The  design  represents  latest  develop- 
ments  in  pulley  construction  and  received 
highest  award  at  the  World's  Fair,  St, 
Louis,  Mo.,  1904. 

The  rim  is  a  single  piece  ot  steel 
pressed  double  thickness,  presenting  to 
the  belt  a  surface  free  from  break  in  its 
entire  width,  with  nicely  rounded  vih^K^^s. 


The  centre  rib  of  the  rim  is  reinforced 
with  a  steel  section  of  special  design  and 
of  difFerent  size  for  different  widths  of 
pulleys.  This  valuable  feature  permits 
of  giving  unlimited  strength  to  that  part 
of  the  pulley  where  all  transmission  of 
powder  takes  place,  without  unnecessarily 
increasing  tlie  weight  of  die  rim. 

Rim  lugs  and  bolts  securing  the  pulley 
halves  together  extend  over  entire  width 
of  face  making  this  ;x>int  of  rim  strong- 
est, Gianncl  plates  fitted  on  head  end  of 
bolts  prevent  same  from  turning  when 
pulley  is  being  placed  on  shaft, 

A  spoke  and  rim  interlocking  plate 
iransnu'ts  tlie  power  from  the  spider  to 
the  rim.  Shearing  at  this  point  ts  dis- 
iributed  over  six  rivets  with  an  almust 


entire  absence  of  shearing  strain  at  the 
rim  rivets. 

Hub  and  spoke  are  also  interlocked  and 
by  countersinking  material  of  spoke  deep 
iiUo  hub,  any  tendency  to  shear  at  this 
p<>int  is  prevented.  This  connection  is 
also  riveted. 


5::TION0rTHC?HlUPS  J 
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The  hub  and  bushings  are  gray  iron 
castings;  bushings  htted  with  projection!* 
preventing  any  independent  movement. 

Four  hub  lx>lts  secure  pulley  to  shaft. 
Set  screws  or  keywa\  furnislud  if  ilt- 
sired. 

The  spoke  is  a  con  vent  ionidized  canti- 
lever beam,  with  die  material  immediately 
surroimding  its  neutral  axis  removed,  this 
section  of  the  beam  not  being  under  great 
strain.  With  inaximnni  load,  extreme 
fibre  stress  on  material  of  spoke  at  hub 
will  not  exceed  1,000  lbs.  per  square  inch 
^a  very  high  factor  of  safety. 

The  spoke  is  spread  transversely  at  sec- 
tion next  hub,  taking  care  of  all  trans- 
verse strains. 

Ferdinand  Philips,  M.  E.,  inventor. 


A  varnish  of  melted  sugar  applied  wdth 
a  soft  brush  is  the  novel  protective  coat* 
ing  for  butter  that  is  finding  favor  in 
ticrmany  and  England, 


A  ncw^  two-seated  motor  car  recently 
vested  in  England  is  fitted  with  a  battery 
of  forty -eight  cells  with  a  capacity  of 
'J  10  ampere  hours,  the  weight  of  the  cells 
in  crates  being  1,400  pounds  and  of  the 
car  c<>mplete  3,000.  Tests  show  the  wati 
hours  of  discharge  per  pound  of  cell  to  be 
about  fourteen,  and  on  a  nm  from  Lon- 
don to  Bath,  lOB  miles,  on  one  charge  the 
voltage  at  the  commencement  was  108 
and  02  at  the  finish,  the  average  speed  be- 
ing thirteen  and  a  half  miles  an  hour 
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leaves  the  armature.  With  the  car  draw- 
ing the  current  down  through  the  trolley, 
the  core  armature  is  drawn  from  plate  No. 
I  to  plate  No,  2,  and  tJie  current  passes 
from  the  annature  to  magiiet  No,  1  and 
the  switch  is  turned.  The  magnets  are 
located  in  the  box  at  the  side  of  the  switch 
in  the  street,  and  are  fully  protected 
from  dust  and  w^ater.  They  pull  the 
switch  point  as  is  desired. 


Air  Resistance  to   Car   Fronts. 

The  electric  railway  test  commission 
appointed  by  the  authorities  of  the  Louis- 
iana Purchase  Exposition  early  in  1904  to 
conduct  special  investigation^  into  the 
unsolved  problems  of  electric  railroading 
is  now  completing  its  field  work  by  mak- 
ing tests  of  the  air  resistance  to  the  mo- 
tion of  different  shapes  of  car  fronts  at 
all  the  speeds  reached  by  interurban  lines 
up  to  seventy  miles  an  hour,  tlie  limit  set 
by  the  line  and  motor  capacities  of  the 
Indiana  Traction  Company,  where  the 
experiments  are  being  conducted.  A 
special  dvTianiometer  car  by  which  the 
total  air  resistance  and  its  several  com- 
plements may  be  measured  has  been  con- 
structed. It  consists  of  a  steel  flat  car 
with  an  independent  car  body,  which  can 
roll  freely  on  rails  screwed  to  the  flat  car 
flt>or.  To  further  determine  the  several 
resistances  of  the  main  portions  and  vesti- 
bules of  the  car  body  these  are  separately 
mounted  and  connected  to  separate  dyna- 
monieters.  The  pressure  of  the  air  upt>n 
the  body  is  measured  by  scale  beams  es- 
pecially ci^structed  for  the  tests,  and  in 
order  to  eliininale  all  forces  but  those  due 
to  the  air  the  controllers  and  trolley  are 
mounted  on  the  flat  car  body*  To  deter- 
mine the  varying  speeds  the  lest  track 
has  been  divided  into  sections  of  1,000 
feet  marked  by  large  signs,  and  a  v^oU- 
meter*  the  readiitgs  of  which  are  directly 
proportional  to  the  speed,  will  also  be 
used.  • 


Electric  Plant  in  Formosa. 

United  States  Consul   Fisher,  writing 
from  Tamsui,  Formosa,  states  that,  in  the 
early  part  of  1904,  the  engineering  de^^ 
partment   of  the   Formosan   govemmenffl 
conmienced  work  on  the  construction  of 
an  electric  plant  on  the  upper  course  of 
the  river  Shinten,  about  ten  miles  to  the 
southeast    of    Taihoku.      Water    powcf 
will  be  used,  and  will  be  supplitn!  by  a 
canal  cut  from  the  upper  course  of  the 
sou  til  branch  of  the  Nansei  river,  which 
flows  down  the  mountains  in  a  series  of 
cascades,     Tlie   length   of  the   canal   i< 
7.'20n  feet.    The  width  of  the  canal  at  the 
bottom  is  from  eleven  to  twelve  feet,  and 
the  discharge  will  be  250  cubic  feet  per 
second.     This  is  intended  to  give  1*000 
horse-power,   but    650   horse-power  will 
be  suflicient  for  the  present  requirements 

Tlie  plant  will  be  equipped  with  ti*o 
McCormick  turbines,  each  384  horse- 
power and  1.10  revolutions  per  minute: 
two  three-phase  Westinghouse  alternat- 
ing curroit  generators  of  250  kilowatts 
capacity,  at  11,000  volts  and  450  revolu- 
tions per  minute;  and  a  McCormick  e.x- 
citer  turbine  of  forty-nine  horse-power, 
together  with  a  Lombard  governor.  The 
plant  will  supply  current  for  lighting  the 
cities  of  Taihoku  and  Tamsui,  and  also 
for  an  ice  plant,  sawmill  and  other  works 
in  the  first-mentioned  city.  The  cost,  in- 
cluding the  construction  of  the  canaL 
will  be  approximately  $175,000. 


Danger  from  a  dangling  broken  trol* 
ley  wire  is  removed  by  a  safety  de\nof 
for  the  protection  of  persons  from  the 
electric  airrent  just  placed  on  the  mar* 
kct.  The  device,  consisting  of  an  ordi- 
nary  connecting  ear,  is  fitted  to  each  sec- 
tion of  wire  and  held  in  proper  position 
by  the  strain  on  the  trolley  wire.  If 
this  tension  is  released  as  by  the  bri*ak- 
ing  of  the  wire,  the  current  is  inmiedj- 
;ilelv  cut  off  the  broken  section. 
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N  order  to  have  a  knowl- 
edge of  good  forms,  it  is 
well  to  study  what  has 
been  done  along  the  line 
in  question.  This  may  he 
said  of  specifications. 
The  following  shows»  not  only  the  word- 
ing  necessary,  but  the  arrangement  as 
well  and  this  size  type,  10  point,  as  it  is 
called,  is  about  the  proper  face  to  use. 

The  paper  should  be  of  good  material, 
not  tcxi  heavy,  and  cut  in  sheets  8x13, 
with  a  red  line  1*4'  from  the  left -hand 


long  edge  and  14"  from  the  right     No 
lines  are  shown  here. 

The  cover  paper  should  be  SUixlt. 
folded  over  and  stapled  at  the  top.  A 
total  distance  of  214"  should  be  allowed 
at  the  top  for  the  name  and  address  of 
the  firm. 

All  the  blank  places  are  to  be  filled  bv 
jjrinting  in  the  name  of  the  firm  at  the 
ficad  of  the  specifications  who  is  going 
to  do  the  work.  Other  sections  will  be 
given  in  future  issues  of  this  magazine. 


STANDARD   SPECIFICATIONS 

—FOR—  , 

BUILDINGS.   BRIDGES.    FRAMEWORK.  MACHINERY.    ETC. 

GENERAL  CONDITIONS. 


(ietieral 

Speclflca> 

tlons. 


i.    drawings. 


3.   Proposals. 


Attached  to  and  forming  a  part  of  this  specification,  is  a 
general  or  descriptive  specification  setting  forth  the  construction 
of  the  particular  piece  of  work  for  which  proposals  are  asked, 
the  intention  l>eing  to  embody  in  the  general  specification  a  de- 
scription of  the  work  only  and  to  apply  to  the  construction  of 
such  work  all  the  clauses  of  these  Standard  Specifications  which 
properly  relate  to  the  same. 

The  work  is  to'  be  executed  in  strict  accordance  w^ith  the 

drawings  prepared  and  furnished  for  same  by 

and  no  deviations  are  to  be  made  from  the  constructions  she 
on  such  drawings  without  the  written  consent  of 


Wm 


form. 


Proposals  for  the  work  are  to  be  sent  as  per  the  accompanvHng 


4«   Return  of 


I. 


5.   Inspectian. 


u   Risks. 


?.    Finishing 
Work, 


Structural 
Steel. 
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The  drawings  and  specifications  sent  out  for  estimating  pur- 
lioses  are  to  be  returned  with  the  proposal  for  the  work,  other- 
wise the  proposal  will  not  be  considered.  At  the  conclusion  of 
the  work  under  any  contract,  all  working  drawings  and  speci- 
fications shall  be  returned  to . , 

All  material  and  workmanship  will  be  subject  to  inspection 
tluring  die  various  processes  of  manufacture,  and  access  must 

be  permitted  for. ,  or  their  representative,  at  any 

works  where  the  material  Is  in  process  of  manufacture.  A  suffi- 
cient length  of  time  before  the  performance  of  any  piece  of  work, 
notice  must  be  given to  allow  tlieir  representa- 
tive to  arrive  at  the  place  of  manufacture. 

The  acceptance  of  any  material  during  the  process  of  manu- 
facture will  not  prevent  its  rejection  if  afterwards  found  defective. 

The  contractor  will  assume  ail  risks  from  floods,  storms, 
damage  to  personal  property,  casualties  of  other  descriptions,  and 
will  furnish  all  material,  tools,  machinery,  and  labor  incidental 
to  or  in  any  way  connected  with  the  manufacture,  transportation, 
erection,  or  maintenance  of  the  structure,  until  its  final  accept- 
ance, unless  otherwise  specified. 

The  contractor  must  remove  all  false  work,  rubbish  and 
other  useless  material  caused  by  his  operations,  at  his  own  ex- 
pense before  the  work  is  finally  accepted. 


STRUCTURAL  IRON  AND  STEEL, 

The  steel  material  throughout  will  be  of  the  Open-Hearth 
manufacture;  Bessemer  steel  not  to  be  used  unless  definitely 
a«jeed  upon.    It  will  be  of  three  grades:    rivet,  soft,  and  medium. 


I 


Rivet  Steel  will  have  an  ultimate  strength  of  48.000  to  58,000 
lbs.  per  square  inch.  Elastic  limit,  not  less  than  one-half  the  ulti- 
mate strength.  Elongation*  2G  per  cent.  Bending  test,  180  de- 
grees fiat  on  itself,  without  fracture  on  outside  of  bent  portion. 

Soft  Steel  will  have  an  ultimate  strength  of  ri2,00n  to  02,000 
lbs.  per  square  inch.  Elastic  limit,  not  less  than  one-hall  ihe  ulti- 
mate strength.  Elonj^^ation,  25  per  cent.  Bending  test,  180  de- 
grees flat  on  itself,  without  fracture  on  outside  of  bent  portion. 

Medium  Steel  will  have  an  ultimate  strength  of  GO.OOO  to 
'J'OvOOU  lbs.  per  square  incli.     Elastic  limit,  not  less  than  one-half 
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W,  Ey€  Bar 
Steel. 


the  ultiinate  strength.  Elongation,  22  per  cent.  Bending  test,  1^0 
ciegrees  to  a  diameter  equal  to  thickness  of  piece  tested,  without 
h-acture  on  outside  of  bent  portion. 


I 


Pins  made  from  either  of  the  above-mentioned  grades  o\ 
steel  will,  on  a  specimen  test-piece,  cut  at  a  depth  of  1  inch  from 
surface  of  finished  material,  fill  the  physical  requirements  of  the  _ 
grade  of  steel  from  which  they  are  rolled  for  ultimate  streni^h.™ 
elastic  limit,  and  bending;  but  the  required  elongation  will  be  de- 
creased 5  per  cent.  _ 

Eye  Bar  material  l^o  inches  and  less  in  thickness  made  of 
either  of  the  abm^c-mentioned  grades  of  steel  will,  on  test-pieces 
cut  from  finished  material,  fill  the  requirements  of  the  grade  of 
steel  from  which  it  is  rolled.  For  thicknesses  greater  tlian  V/^ 
inches  there  will  be  allowed  a  reduction  in  percentage  of  elonga- 
tion of  1  per  cent  for  each  i,  g  inch  increase  in  thickness  to  a 
minimum  of  2Q  per  cent  for  medium  steel  and  22  per  cent  for  soft 
steel. 


II.  Sheet  Steef. 


12.  Steel  Cast- 
itifs. 


Sheet  Steel  for  corrugating  purposes  is  to  be  rolled  full 
gauge  of  the  thickness  specified,  and  to  be  made  of  the  quality 
specified  for  Medium  Steel,  When  galvanized  corrugated  steel 
is  required,  the  galvanizing  will  be  done  after  the  steel  is  corru- 
gated, and  not  before. 

Steel  Castings  will  be  made  of  tough  metal  and  have  an  uhi- 
n;ate  strength  and  chemical  analysis  best  adapted  to  tlieir  require- 
ments. 


I  J*  Iron  Cast*  Except  when   chilled   iron   is  specified,   all  castings  will  be 

Ing:*-  tough  gray  iron,  free  from  injurious  cold  shuts  or  blovfc"  holes, 

true  to  pattern,  and  of  a  workmanlike  finish.  Sample  pieces  1 
inch  square,  cnst  from  the  same  heat  of  metal  in  sand  molds,  will 
be  capable  of  sustaiin'ng  on  a  clear  span  of  4  feet  B  indies  a 
central  load  of  500  lbs,  when  tested  in  the  rough  bar. 


(4.  Variation  In  For  rolled  plates  a  variation  in  cross  section  or  weight  of 

Weight-  more  than  SV^*  per  cent  from  that  specified  wil!  be  sufEdcnt  cause 

for  rejection,  except  in  the  case  of  sheared  plates,  which  will  be 
covered  by  the  following  permissible  variations:  Plates  I^V-j 
lbs.  per  square  foot  or  heavier  when  ordered  to  weight,  will  not 
average  more  than  2^^  per  cent  variation  above  or  2\ii  per  cent 
below  the  theoretical  weight. 

Plates  under  II^V^  lbs.  per  square  foot,  when  ordered  by 
weight,  will  not  average  a  greater  variation  than  the  following: 
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IS,  Rtilshed 
Weight. 


16*  WeJ^hlHK. 


Up  to  75  inches  wide  ZVU  P^'f  cent  above,  or  2*^  per  cent  below  the 
theoretical  weight;  75  inches  and  over  5  per  cent  above,  or  5 
per  cent  below  the  theoretical  weight. 

^VTien  the  terms  of  the  contract  for  any  piece  of  structural 
steel  or  iron  work  are  at  a  certaiti  rate  per  pound,  payment  will 
be  made  on  the  actual  shipping  weights  of  the  finished  material 
and  not  on  the  material  as  ordered  from  the  mill 

AD  steel  and  iron  work  is  to  be  carefully  and  accurately 
weighed    and    exact    reports    of    same    promptly    forwarded    to 


17.  Workmiifi- 
shjp. 


18.  Mlllifis:. 


t9.  Rivet 

Spacing, 


20,  Reaming. 


31,  Coufiter- 
sinkjng. 


32.  Riveting* 


The  workmanship  throughout  to  be  strictly  first-class  in 
every    respect,   and    done   to   the   satisfaction   and   approval   of 

.     All  parts  of  the  metal  work  exposed  to  view 

will  be  neatly  finished  and  all  idle  corners  of  plates  and  angles 
will  be  neatly  chamfered  off,  unless  otherwise  specified,  even  if 
they  are  not  so  shown  on  the  drawing. 

The  ends  of  all  columns  and  the  ends  of  crane  girders  and 
other  members,  where  shown,  will  be  faced  off  square  and  true 
lo  the  exact  lines  and  angles  shown  on  the  drawings.  All  abut- 
ting ends  at  splices  of  the  component  parts  of  compression  mem- 
bers are  to  be  milled  and  drawn  up  to  a  perfect  bearing. 

Rivets  will  not  be  spaced  less  than  three  times  the  diameter 
of  the  rivet  in  any  case»  and  in  the  cover  plates  of  compression 
members  never  greater  than  6  indies,  or  16  times  the  thickness  of 
the  plate.  They  will  not  be  spaced  less  than  1  2-3  diameters  of 
the  rivets  from  the  ends  of  rolled  steel,  or  II/2  diameters  from  the 
edge  of  plates  or  angles. 

Where  reaming  of  holes  is  required  it  will  be  marked  on  the 
drawings,  and  in  such  cases  the  holes  are  to  be  punched  Yf^  inch 
less  diameter  than  the  finished  hole,  and  the  hole  reamed  so  that 
1-16  inch  of  material  is  taken  out  on  each  side  of  the  hole. 

Where  counter-sinking  is  required  it  will  be  shown  on  thr 
drawings,  and  where  the  sharp  edges  of  reamed  holes  are  re- 
quired to  be  removed  it  will  also  be  indicated  on  the  drawings. 

Wherever  practicable,  all  shop  rivets  will  be  machine-driven 
with  powerful  machines  capable  of  closing  up  the  plates  and 
holding  thein  in  forcible  contact  while  the  rivet  is  being  driven 
and  set.  Field  riveting  will  be  done  with  heavy  hammers  and 
button  sets.  Any  loose  or  defective  rivets  will  be  cut  out  and 
replaced  with  perfect  ones. 


{Co7di?tu(d  in  July  numdtr,) 
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Practical  Advice  to  Beginners. 

By  G,  H.  Lockwood. 
Art  Instructor  Acaic  Sdiool  of  Drawiog. 
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•ut  even  a  knowledge  oi 
aging  nfsults.  Like  maiiv 
drawttig  atid  iIk'  dt^x^r- 
his  first  attcttipl  at  pen 
ti  itcriiils  ta  uiic»  say  nothing 

v:  -  .  ,  .,  ,il  rudi2U(!titajy  pruiciplcs  of 
tij^hf  aiid  shade,  propcction,  ooitlrasi,  baJ- 
aiiciv  technique,  etc. 


Im  y.    This  article  will  ckal  wtth 

ju^-i  }i  the  ammoa  mistakes  maik 

h}*  the  amateur  pen  artisc 

I  think  the  most  commca  fxall  of  ttifc 
heginner  U  m  making  his  drairiDgs  loo 
smalL  He  attempts  id  imitate  the  work 
of  the  printer  and  engraver  rather  than 
the  work  of  the  artist,  I  naean  bjr  thb 
that  he  tries  Co  make  his  (bawmg  haTt 
the  same  **fine**  effect  as  the  engraved 


y*i 


In  thos^^  dav^  lew  there  were  who  coulo 
iedcb«  and  many  a  le^scm  was  teanneil  by 
long  expertn  '  .    >       .    ^        j^ 

Nowadays  tii  ,  ^   a 

lew  daySi  ^^  weeks*  at  the  nio$t»  tile 
k  lat  cost  some  of  us  patient 

\.  .  -  -^--r.  Il  will  l>e  my  purpv»sc, 
from  time  to  dnif ,  t*>  give  practical  hints 

those  just:  starting  in  lliis  iasrinatittft 


prints,  not  realizing    that    the    arig    a 
drawings  were   from   tcmr  to  ten  time> 
larger  than  tJie  engravings  frnm  which 
the  prints  were  ntade. 

The  reasons  for  makimj  large  dni\ 
are  many  and  -  int,  and   %an 

them  are  not  %  the  surface, 

the  first  place  one  might  easily  su_ , 
that  if  he  wislied  his  printed  drawing 


rite   v#wH 
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have  a  6ne  technique  effect,  he  should 
have  the  sarue  fine  technique  in  the  draw- 
ing. Quite  the  reverse  of  this  is  true. 
Where  fine  effects  are  desired  in  your 
print,  make  your  drawing  large  and 
coarse  so  it  will  stand  great  reduction 
When  coarse  effects  are  desirable  in  the 
print,  for  the  purpose  of  printtnis:  easily 
on  coarse  or  cheap  paper,  the  drawing 
need  be  reduced  but   very   Htle.   if  any. 


drawing:  is  made  prop,  ny,  (lues  not 
change  the  *'valoes"  of  your  technique 
strokes :  but  when  the  lines  are  too  fine 
to  stand  reducttoti,  the  result,  in  the  en- 
graving, always  changes  the  values, 
either  weakening  your  effects  where  the 
lines  are  etched  out,  leaving  a  broken 
and  rough  appearance ;  or  else  your  print 
looks  much  darker  than  your  drawing, 
caused  by  the  lines  either  running  togeth- 


to/ 


V/r 


Yi 


If  your  drawing  is  made  large  with 
fine  lines,  it  will  not  stand  much  reduc- 
tion. A  strong,  firm  pen  line  will  reduce 
in  size  in  proportion  to  the  general  reduc- 
tion of  the  drawing,  but  when  the  line  is 
thin  and  weak  it  cannot  be  "thinned"  or 
"weakened"  very  much  in  the  reducing 
process,  and  so  the  fine  lines  are  apt  to 
lose  out  in  the  etching  process. 

The    result    of    reduction,   when    the 


er  or  else  being  "strengthened**  in  the 
engraving  process.  Either  result  is  un- 
desirable, and  yet  one  or  the  other  is 
practically  unavoidable  when  the  en- 
graver has  a  fine  line  drawing  for  reduc- 
tion. In  this  connection  T  would  like  to 
call  your  attention  to  Drawing  No.  1. 

This  drawing  was  engraved  *'same 
size."  Even  without  reduction  it  did 
not  stand  the  process  and  the  effect  of 
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the  print  is  not  exactly  the  stme  as  the 
orjirinal  Tlie  drmwiti|:f  is  a  fair  piece  of 
^>rV  hut  mn  a  pmctical  drawing:.  A 
ndy  with  the  same  aiiioiint  of  detail 
should  he  at  least  fotir  limes  as  large  and 
the  technique  at  least  four  tiroes  as 
strcnig.  This  would  mean  Imes  like  the 
Mknrint* 


The  strokes  in  No.  2  were  eograred 
same  si^re  to  show  you  the  ^qualitr  of 
line"  you  should  use.  The  same  drawing 
is  also  shown  after  redtictiofL  The  les- 
son is  so  plain  that  no  more  woids  need 
be  said  Stuiiv  these  pen  tcchniqiie 
strokes  and  make  them  over  and  orer  and 


A  Fancy  Addressed  Envelope. 
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Mechanical  Designs. 


CHAPTER  X. 
Cams. 


A 


^ 


i 


CAM  is  a  piece  of  mech- 
^^  I  an  ism  which  transmits 
niotioii  to  its  follower  by 
means  of  its  curved  edge, 
or  by  means  of  a  curved 
groove  cut  in  its  surface 
The  cam  may  be  in  the  fonn-of  a  plate  or 
a  cylinder.  When  the  motion  is  small  or 
intermittant,  such  plates  are  often  called 
tappets,  or  wipers. 

In  most  cases  which  occur  in  practice, 
the  conditions  to  be  fulfilled  in  desir- 
ing a  cam  or  wiper  do  not  directly  in- 
volve the  velocity  ratio;  usually  a  cer- 
tain series  of  definite  positions  is  as- 
signed which  the  follower  is  to  assume 
when  the  driver  is  in  a  corresponding 
series  of  definite  positions.  In  cam  mech- 
anisms, the  motion  of  the  follower  is  usu- 
ally derived  from  the  cam  by  means  of  a 
cylinder  roller  turning  about  a  smaller 
pin  as  an  axis,  the  latter  being  rigidly 
fastened  to  the  follower.  This  has  the 
advantage  that  nearly  all  the  wear  is 
concentrated  on  this  axis,  which  may 
readily  be  renewed  when  worn  out.  If 
the  pin  is  to  be  driven  by  the  cam  in 
^©ne  direction  only,  being  made  to  return 
!>y  the  force  of  gravity  or  the  clastic  force 
of  a  spring,  the  cam  need  only  have  one 
acting  edge ;  but  if  the  cam  is  to  drive  the 
pin  in  both  directions,  it  must  have  two 
acting  edges,  with  the  pin  between  them. 


so  as  to  fomi  a  groove  or  a  slot  of  uni- 
form width  equal  to  the  diameter  of  tlu- 
pin,  with  clearance  just  sufficient  to  pre- 
vent jamming  or  undue  friction. 

Illustration  here  shows  cam,  follower, 
pin,  rim,  face,  ivcb,  hub,  shaft,  length  of 
hub  and  other  parts  spoken  of  in  the 
above  description. 

The  center  of  the  pin  may  be  treated 
as  practically  at  all  times,  coinciding  with 
the  center  line  of  such  a  groove,  which 
center  line  may  be  called  the  "pitch"  of 
the  cam. 

The  most  convenient  way  usually  to  de- 
sign a  cam  is  to  draw  first  its  pitch  line, 
and  then  to  find  the  acting  edge  or  edges 
by  using  a  radius  slightly  greater  than 
that  of  the  pin  in  case  the  two  edges  are 
employed. 

CONSTRUCTION  OF  A  SIMPLE  CAM   CURVE, 

In  Fig,  1,  let  A  be  the  center  of  mo- 
tion of  the  proposed  cam  and  BH  the 
path  of  the  center  of  the  pin  on  the  fol- 
lower being  on  a  line  through  A,  The 
condition  being  that  the  point  of  the  fol- 
lower shall  start  from  the  point  H,  and 
assume  in  succession  the  positions  E,  D. 
C  and  B,  while  the  cam  revolves  through 
the  successive  angles  of  30  degrees.  With 
center  A  and  radius  AH,  describe  the 
circle  HF;  produce  the  radius  AH 
through  the  points,  and  draw  the  othef 
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ra4u  (prodtKcd),  Ak.  Al,  Am  aod  An 
at  itsccessfve  an^lar  intcnrals  of  30  de- 
I  gr«$,  Willi  ccnier  A  diaw  djmlar 
'  afci  tfarottgh  the  mKC&mwt  pom&Mm  £» 
D«  C  B,  o(  tbe  pin.  Then  ICL  nt  and  n 
m-ill  be  pomis  of  the  cam  curve  reqtitretL 
The  Gne  tmOM,  called  the  *  Pitdi  Line/' 
win  be  the  cttrve  wfaich  wHl  IdfiD  the 
rcffoired  conditifiDs;  for,  ascumixig  the 
pto  Co  be  at  H,  and  the  cam  to  rr^ 


afaiadj  foond,  and  then  dra«r  me 
edge  tangem  to  these  circles^ 

This  is  a  case  when  the  path  oC  the 
pin  passes  through  the  center  of  notioa 
of  the  cam  and  the  pctth  fine  is  drawn 
through  the  points  of  interscctioct  of  the 
snccessire  radii  and  €t»e  cirqrfir  ares 
through  the  corresponfing  posMoos  of 
the  pen. 

^n  case  the  motion  of  the  foOower  i& 
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in  tlic  direction  of  the  arrow,  it  is  evi- 
dent that  as  the  radii  Ak.  AU  Am  and  An 
successively  conie  into  the  position  AS, 
the  points  k,  !♦  m  and  n  of  the  cam  curve 
wi!l  coincide  with  E.  D,  C,  and  B,  re- 
?»;HTtively,  Utus  driving  tlie  pin  as  re- 
quired. To  find  the  curve  for  a  pin  of 
sensible  diameter,  draw  circles  of  the 
same  diameter  as  the  pin  in  a  sufficient 
number  of  positions  along  the  pitch  line 


not  required  to  be  uniform,  tlic  distance 
HE.  EI).  DC  and  CB  would  all  be  un- 
equal, but  no  modification  of  the  method 
of  construction  would  thereby  be  intro- 
duced. 

In  Fig,  1,  the  path  of  the  follower  is 
a  straight  line  and  the  cam  has  uniform 
motion  about  a  fixed  center.  But  none 
of  these  conditions  need  to  be  adhered 
to.     The  path  of  the  follower  may  bt 


any  curve  whatever,  and  it  may  move  in 
this  path  in  either  direction,  and  wilh 
uniform  or  var>in^  velocity.  The  cam 
usual) v  revolves  abmit  a  ceiiltT,  but  its 


rici. 


velocity  may  be  varied  at  pleasure.  All 
tliese  possible  variations  give  rise  to  an 
landless  variety  of  shapes  for  the  cam 
curves,    but    the    principles    underlying 


their  construction  are  always  the  same 


^Bp< 


In  Fig.  2,  let  A  be  the  center  of  mo- 
ion  of  the  proposed  catn  and  BH  the 
path  of  the  center  of  the  phi  on  the  fol- 
lower, the  condition  bcin^  that  the  center 
of  the  pin  shall  start  from  the  point  H 
and  assume  in  succession  tite  positions 


E,  D,  C  and  B,  while  the  cam  revolves 
through  45  degrees  and  three  angles  of 
30  degrees  each.  With  center  A  and  ra- 
dius AH,  describe  the  circle  H  F.;  pro- 
duce the  radios  AH  to  S  and  draw  the 
other  radii  (produced),  AK,  AL,  AM 
and  A\  at  successive  angular  ititcrvals 
of  30  degfrees.  With  center  A,  draw  cir- 
cular arcs  through  the  successive  posi- 
tions E,  D,  C,  B,  of  the  pin  and  on  these 
arcs  lay  off  the  distances  Kk— Ee,  Ll= 
Dd,  Mm^Cc,  and  Nn==Bb.    Then  k%  1, 


m  and  n  will  be  points  of  the  cam  curve 
required.  The  curve  nmlkH,  drawn 
through  these  points  will  be  the  curve 
which  will  fulfil]  the  required  conditions 
for,  assuming  the  pin  to  be  at  H,  and 
the  cam  to  revolve  in  the  direction  of 
the  arrow,  it  is  evident  that  as  the  radii 
AK,  AL,  AM  and  AN  successively  come 
into  the  position  AS,  the  points  k,  1,  m 
and  n  of  the  cam  curve  will  coincide 
with  E,  D,  C  and  B,  respectively,  thus 
driving  the  pin  as  required.  To  find  tlie 
curve  for  a  pin  of  sensible  diameter,  we 
proceed  as  staled  \tv  ^\^.  \^  ^x^^vmjl,  tL\^- 


cles  of  the  same  diameter  as  the  pin  in 
a  sufficient  number  of  positions  along  the 
pitch  line  already  found  and  then  draw- 
ing the  acting  edge  tangent  to  these  cir- 
cles, 

Wlien  the  path  of  the  pin  passes 
through  the  center  of  motion  of  the  cam, 
the  distance  Ee,  Dd,  etc.  all  reduce  to 
zero;  and  the  pitch  line  is  drawn  through 
the  points  of  intersection  of  the  succes- 
sive radii  and  the  circular  arcs  through 


follower  pin  is  of  something  more  than 
a  mere  point  and  Fig.  3  shows  the  cam 
curve  found  by  drawing  arcs  from  points 
in  the  **pitch  line,"  and  illustrates  what 
would  be  the  result  of  following  Prob.  3. 

PROBLEMS, 

L  Draw  a  cam  curve  to  move  the  fol- 
lower Vi".  V4\  V\  %"  and  Vg"  in  five  suc- 
cessive movements  of  the  cam  of  30  de- 
grees each,  then  drops  the  follower  to 
the  hub,  where  it  rests  for  the  remainder 


I 


the  corresponding  positions  of  the  pin 
as  in  Fig.  1. 

As  the  angle  BHS  increases*  the  action 
between  the  edge  of  the  cam  becomes 
more  oblique,  thus  increasing  the  fric- 
tion; and  it  is  hence  advisable  to  make 
that  an^^le  as  small  as  possible:  in  other 
words,  the  path  of  the  pin  should  point 
as  near  as  possible  to  the  center  of  the 
mt>tinn  of  the  cam. 

"Saisilile   diameter**   means   that    the 


of  the  revolution.    Let  AH  be  1", 

II.  Draw  a  cam  curve  to  operate  a 
follower  whose  path  is  14"  off  the  center 
of  the  cam. 

The  follower  moves  Vi"  in  the  first  30 
degrees^  14"  the  next  22 V^  degrees,  %" 
for  22K^  degrees,  then  %*'  in  30  degrees 
and  drops  back  to  the  hub.  Hub  S"  in 
diameter.  h 

II L     Draw^  a  cam  curve  to  move  a  fol-  ^ 
lower,    having   a    pm    V*    in    diameter. 


THE  DRAFTSMAN. 


i8i 


jh  three  points  %"  apart,  vertically 
in  ^^  oi  Si  revolution,  then  drop  it  to  the 
hub.  Hub  to  be  3"  in  diameter,  shaft 
IV2"-  (l^or  a  student  in  drawing,  these 
three  problems  can  be  laid  out  nicely  on 
a  sheet  which  has  a  space  of  13"xl7"  in- 
side the  border  lines,) 

(Locate  Fig.  1  4^/4"  from  top  and  left 
border  and  Fig.  2  on  center  line  of  Fig. 
1  and  41/i"  from  right  border  line  of 
sheet.  Center  of  Fig,  3  to  be  414"  from 
bottom  border  and  central  of  sheet.) 

In  Figs,  1  and  2,  the  direction  of  rota- 


elevation  by  making  the  corresponding 
part  of  the  cam  curve  an  arc  of  a  circle. 

In  Fig.  4,  let  A  be  the  center  of  mo^ 
tion  of  the  cam,  and  let  the  vertical  line 
BC  be  the  path  of  the  follower.  The 
cam  is  to  revolve  unifonnly  and  lift  the 
follower  2"  in  1-3  of  a  revolution,  then 
let  it  rest  for  14  oi  a  revolution,  then  re- 
turn it  slowly  to  the  starting  point. 

Draw  the  same  number  of  equidistant 
radii  in  the  1-3  of  a  revolution,  as  the 
path  is  divided,  and  draw^  circular  arcs 
through  the  various  positions  of  the  fol- 
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Hon  of  the  cam  must  be  reversed  in  or- 
der to  bring  the  pin  down  again  to  H, 
unless  it  be  allowed  to  drop  off  at  n  and 
slide  along  on  the  circle  HF,  until  tt  ar- 
rives at  H,  But  a  slow  return  may  be 
accomplished  by  simply  adding  to  the 
curve  of  the  cam,  in  which  case  the  lat- 
ter may  revolve  continually  in  the  same 
direction.  The  motion  of  the  pin  in  one 
lirection  may  be  entirely  difTercnt  from 
that  in  the  other  direction,  and  the  pin 
may  be  given  an  interval  of  rest  at  any 


'ower,  finding  the  points  as  before. 

The  interval  of  rest  is  indicated  by  the 
circular  arc  from  D  to  E  which  is  for  y^ 
of  a  revolution.  The  cam  now  allows 
the  pin  to  recede,  so  draw  in  the  same 
number  of  equidistant  radii  in  tlie  re- 
maining portion  of  the  revolution  as  in 
the  first  1-3  and  find  the  points  in  the 
curve  in  the  reverse  manner  as  in  Fig.  1. 

The  curve  is  now  ready  to  move  the 
pin  in  the  same  way  as  it  did  in  the  pre- 
vious revolution  and  wnll  continue  to  do 


it  as  long  as  the  cam  revalves. 

Fig.  i  only  shows  the  pitch  Une  of  the 
cam« 

Fig.  5.  Let  the  path  of  the  pin  be  the 
curved  line  AB  and  let  the  pin  move  up 
and  down  uniformly,  while  the  cam  re- 
volves in  the  direction  of  the  arrow 
through  one  revolution.  The  equidis- 
tant radii  being  drawn  so  as  to  give  the 
same  number  as  in  the  path.  Draw  cir- 
cular arcs  tlirough  the  i>oints  of  tlie 
path,  and  tlie  pitch  curve  is  found  just 
as  in  Fig.  2,  by  making  Cc^Dd,  Ee=Ff. 
Gg^Hh,  etc. 

Then  draw  arcs  from  the  respective 
positions  of  the  pin  and  trace  in  the  ''act- 
ing edge"'  of  the  cam, 

Prob.  4.  Fig.  4.  Let  ABf=l".  Bc^ 
r'.  Arc  B  F  is  1-3  of  a  revolution.  FG 
-  14  of  a  revolution  and  GB  the  remain- 
der. 

Prob.  5.  Fig.  o.  Draw  a  cam  to  ope- 
rate a  follower  pin  which  moves  in  a  cir- 
cular path,  total  rise  5"  in  half  revolu- 
tion of  the  cam.  Follower  pin  l^A"  di- 
ameter. AZ  to  be  G",  Shaft  IV2"  ctiam- 
eter.  Hub  3"  diameter  and  21/^"  long. 
Web  %"  thick.  Face  IV2"  wide.  Rim 
H"  thick. 

( Draw  a  horizontal  line  in  the  center  of 
the  sheet  for  a  center  line  of  Figs.  4  and  5 
and  lay  out  Fig,  4  4^/^''  from  left  border 
line.  Locate  center  of  Fig  5  5^^"  from 
the  right  border  line  and  draw  it 
half  size,  that  is,  make  all  parts  one-half 
as  large  as  these  dimensions  would  call 
for  and  put  on  the  actual  figures.) 


Angles, 

Working  to  an  angle  is  a  vt- ry  perplex- 
ing thing  unless  one  has  a  Drafting  Ma- 
chine or  a  protractor. 

With   the   tee-square  always  loose,   it 

may  be  slipped  around  so  that  with  the 

triangle,  against  it,  we  can  draw  a  series 

af  lines  paraUd  to  some  otlur  line.    The 


same  may  be  said  of  the  triangle  against 
the  other  as  shown  in  Fig.  L 

Letting  D  represent  the  45*^  triai^e 
and  C  the  30-60**,  a  line  perpendicular  to 
D  may  be  drawn  as  shown  in  dotted  and 


I 


at  the  same  time  a  line  perpendicular 
AB,  the  original  line. 

Always  lay  the  long  edge  along  AB  if 
yon  wish  a  line  perpendicular  to  it  when 
the  triangle  is  tunied  as  shown  dotted 

W^hen  turned  as  shown,  the  back  of  C 
will  make  angles  of  120°  and  GO**  with 

Fig.  2  will  illustrate  some  angles  ob-  B 
tained   by   placing  the  tw^o  triangles  on 
each  other  as  shown.    Angles  of  lo"",  30* 
45^  60^,  75^,  90^^,  105"  and  120^  are 
possible  with  these  triangles. 


Fig.  2. 

Keep  in  mind  the  open  space  swept 
thrc^ugh  by  a  compass  from  a  point  on  a 
line  is  180*  when  the  pivot  point  is  on 
the  line  too. 
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Of  the  30** 
angle   is   the 


,  45**,  f>0^  and  90^  no  one 
more   common    unltss    we 


e. 


Eig.  3. 

would  say  the  00**,  yet  few^  things,  espe- 
cially in  building  construction,  remain 
perpendicular. 

If  an  object  rotates  abriut  a  point,  it 
may  be  said  to  pass  over  or  through  an 
angle  of  so  many  degrees,  but  there  are 
no  right  or  left-hand  angles. 

Angles  are  often  denoted  by  a  Greek 
letter  as  in  Fig.  3,  and  if  the  angle  was 
30**  we  would  say.  angle  thcta  is  30^. 

An  angle  and  its  complement  is  equal 

to  Do^ 

An  angle  and  its  supplcmcni  is  equal 
to  180^ 


Holdlfig  the  Ruling  Pen. 

To  the  be'^ri^uier,  the  proper  position  of 
the  ruling  pen  will  be  more  or  less 
strained  if  held  as  illustrated,  the  tend- 
ency being  to  lay  it  over  some  to  the 
ritjht  if  we  draw  from  left  to  right. 

Many  draftsmen  have  this  habit,  too, 
and  it  may  not  be  considered  very  bad 
after  all.  yet  the  best  results  come  from  a 
vertical  position. 

One  thing  to  be  remembered  is  to  keep 
I  he  pen  at  right  angles  to  the  paper  as  in 
the  upper  part  of  the  illustration.  Do 
not  let  the  point  reach  out  or  in  from  the 
straight  edge. 


If  out  or  in,  there  will  be  a  ragged  line 
and  if  by  the  latter  position  the  ink  is 


liable  to  run  under  the  straight  edge  and 
make  a  blur. 

The  illusiratton  is  taken  from  "Letter- 
ing" and  Linineer  Drawing,  by  Mr.  Fish. 


Mercury  boils  at  GG'^*"  F.  and  freezes 
at  TLB**  F.  below  zero. 


Instead  of  WTVting  ''revolutions  per 
minute"  in  full,  w^e  may  write  R.  P,  M., 
which  will  be  clear  enough. 


It  has  been  said  that  formulas  will  ex- 
press more  on  a  square  inch  of  paper 
than  words  on  a  whole  sheet.  It  must  be 
borne  in  mind  that  each  letter  and  figure 
in  the  formula  must  be  dearly  described. 


How  large  a  circular  piece  in  diameter 
should  be  to  be  milled  down  square,  mul- 
tiply the  side  of  the  square  by  1.414  and 
the  product  is  the  diameter  to  turn  the 
piece  of  work. 


Out  o'  *he  common  errors  in  readmg 
a  drawmg  is  to  mistake  a  dotted  line  for 
a  full  one.  Dotted  lines  are  drawn  to 
represent  three  things;  first,  a  part  that  is 
below  the  surface ;  second,  a  piece  that  1*1 
to  be  taken  off;  third,  the  different  posi* 
tion  of  a  moving  piece. 


Some  men  learn  by  doing,  some  by  be- 
ing done  and  some  never  learn  at  all. 


Did  you  get  your  present  for  the  names 
of  students  or  others  interested  in  draft- 
ing?   Send  in  a  few  names  and  get  •  ne. 


No  doubt  the  draftsmen  are  looking 
forward  la  vacation  time;  perhaps  some 
have  already  taken  theirs  and  are  back 
at  work  again. 


We  desire  to  obtain  for  our  supple- 
ments as  much  original  matter  as  possi- 
ble, th[it  matter  not  shown  in  hand-books 
is  much  more  desirable. 


Pcrliaps  there  are  some  young  men  in 
the  shop  who  would  like  to  see  a  copy 
of  The  Draftsman.  Let  them  read  the 
advertising  pages  for  premiums. 


Did  you  ever  use  a  fountain  rulinq 
pen  ?  No  dfiuht  they  would  be  a  fine 
thing.  Think  of  the  time  saved,  Mr. 
Louis  Winter,  of  Reading,  Pa.,  is  adver- 
tising some  of  them  5n  this  issue. 


The  Browning  Engineering  Co.,  of  this 
cky»  has  set  aside  the  first  week  of  July  in 
which  everyone  will  take  his  or  her  va- 
,tion,  the  shop  closing  down  for  the 
ek.  In  this  way  the  matter  of  vacation 
\^i!l  be  settled  for  the  year  and  not  be 
spread  over  several  months. 


We  beg  to  announce  a  second  edition  of 
our  book,  giving  Dimensions  of  Pipe,  Fit- 
tings  and  Valves. 


No  doubt  our  customers  felt  that  we 
were  running  a  **get-rich-quick''  joint,  for 
we  had  many  orders  before  it  was  com- 
pleted. We  now  have  a  big  supply,  care- 
fully printed,  with  only  a  small  amount 
of  new  matter  added.  Price  in  cloth.  50c, 
What  new  matter  is  shown  will  be  given 
in  supplements  so  everyone  will  have  it. 

We  feel  it  is  the  cheapest  book  on  the 
market  for  the  material  it  contains,  but 
the  price  will  not  be  raised. 

Our  much-c^lled-for  booklet,  entitled, 
*'A  Chapter  on  Lettering/'  is  also  fin- 
ished. It  contains  a  lot  of  neat  alphabets, 
titles,  initial  letters,  monograms,  fancy 
card  and  borders.    Price  25c. 


It  is  said  that  The 


Co.  will 
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"stand  for  more"  in  their  drafting  rooms 
than  most  any  employer  of  draftsmen  in 
the  country.  Why  should  they  ?  Do  they 
nerd  the  men  or  have  they  foremen  that 
put  up  with  more? 

Perhaps  the  latter,  for  they  recently  let 
fifty  men  go,  but  yet  they  w^ere  ones  that 
weren't  altogether  efficient.  There  is  no 
doubt  but  that  draftsmen  are  like  those 
of  other  professions  and  trades,  the  less 
efficient  are  laid  off.  ■ 

One  concern  in  this  city  have  their 
draftsmen  keep  their  feet  out  of  the  win- 
dows to  save  room,  as  they  are  so  badly 
crowded. 

This  concern  treat  their  men  well  but 
generally  when  w^ork  is  slack  the  worst 
ones  get  the  notice  to  move,  thus  giving' 
the  impression  that  draftsmen  are  not 
stayers. 


To  Readers  of  The  Draftsman* 

I  am  a  reader  of  Thk  Draftsman,  as 
well  as  a  great  many  other  trade  journals, 
and  in  comparing  TiiK  Draftsman  with 
some  other  up-to-date  papers,  I  saw  fit 
to  criticise  its  editor  and  I  am  glad  I  did, 
for  his  reply  shows  me  that  he  deserves 
nmch  credit  for  gfivinj^^  the  draftsman  as 
good  a  paper  as  this  is.  He  tells  me  that 
he  has  been  working  for  several  years, 
almost  $ing:lc-handed,  to  give  his  readers 
a  good  paper.  If  the  paper  is  not  as  gotid 
as  it  ought  to  be  I  rather  hlame  its  read- 
ers. 

You  who  read  this  think  of  some  con- 
trihution  you  could  write  that  would  be 
of  interest  to  others.  The  Draftsman 
bids  fair  to  be  a  great  help  to  its  suhscrih- 
ers.  but  a  paper  of  this  kind  must  have  a 
lift  from  the  tradesmen.  I  heartily  agree 
with  J,  S.  Myers.  *'Come  on.  now,  and 
give  it  a  lift." 
305  Franklin  St,         E.  A.  Clark, 

Waukegan,  IlL 


Why  Not  Organize? 

It  is  with  much  interest  that  I  write 
concerning  your  very  interesting  journal 
and  the  instructions  contained  therein, 
w^hich  you  strive  to  inculcate  in  the  minds 
of  those  who  read  it.  With  its  power 
of  tiiought,  it  could  be  still  more  influen- 
tial by  becoming  the  medium  through 
which  draftsmen  of  all  lines  can  become 
more  familiar  and  in  touch  with  one  an- 
other. With  this  in  mind,  it  is  my  pur- 
pose to  tTiake  mention  of  a  plan  which  I 
have  thought  of  ^^ind  no  douht  many 
others'*  have  many  limes.  It  is  to  form  an 
association  of  operative  draftsmen,  the 
objects  of  which  may  be  fraternal  in  a 
degree,  but  in  the  main  would  be  for  the 
purpose  of  advancing  the  art  in  its  vari- 
ous branches,  as  well  as  its  members  to 
a  higher  standard  of  achievement.    In  the 


soh'citation  of  its  members  it  is  of  the 
most  importance  to  have  all  who  believe 
themselves  not  too  wise  to  learn  and  after 
learning  help  his  brother  "pencil  pushers" 
push  on  to  success :  for  it  is  not  all  by  our 
own  efforts  that  we  become  successful, 
hut  by  the  little  helps  of  others.  An  or- 
ganization  of  draftsmen  should  have  a 
standard  in  the  selection  of  its  members, 
i.  e.,  an  examination  that  would  not  be  Ilmj 
exacting  or  too  lenient  in  determining  the 
quality  of  the  applicant  and  being  brojid 
enough  in  its  requirements  to  select  only 
those  who  will  help  maintain  its  objects. 
A  few  objects  to  l>e  considered  and  \^  hich 
should  be  enacted  in  such  an  organization 
would  be  an  information  department,  it 
being  the  source  through  which  the  mem- 
bers could  keep  posted  regarding  posi- 
tions of  belter  value.  I  do  not  \vish  to 
convey  to  the  reader  that  this  department 
should  be  the  means  of  obtaining  "snap 
jobs/'  for  that  is  just  the  reason  why 
there  should  be  an  examination  to  mem- 
bership, it  being  so  constructed  as  to 
eliminate  those  who  are  lof^king  after 
snaps  and  have  no  other  motive  for  join- 
ing than  self. 

Now  a  word  as  to  the  fraternal  feature 
in  such  an  organization.  This  can  be 
eliminated  to  a  few  essential  parts,  such 
as  a  recognition  hand  shake,  sign  and  an 
emblem  of  some  design  worn  in  the  lapel 
of  the  coat.  There  could  be  a  benevolent 
department  to  aid  the  sick  and  disabled, 
such  fund  being  set  aside  from  the  regu- 
lar dues  of  the  members. 

The  proceedings  of  a!l  meetings  could 
appear  in  the  colunms  of  The  Draftsman, 
thus  making  it  an  additional  value  to  its 
readers  and  the  organization. 

I  would  be  pleased  to  see  the  expres- 
sion of  others  on  the  subject  and  see  if 
such  a  project  cannot  be  pressed  to  a  defi- 
nite  issue. 

A    Pkn'cil  PrSHKR. 
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Horse  Power  of  a  Wind-Miir. 

To  calculate  the  horse-power  of  a 
windmtli  approxtmaidy,  multiply  the  area 
of  the  slats  in  the  plane  of  revolution  by 
the  cube  of  the  velocity  of  the  wind  in 
feet  per  second  and  divide  the  product  by 
4»000,000.  (This  does  not  apply  to  all 
persons,  however,) 


NEW  INVENTIONS. 

The  following  inventions  have  been 
specially  reported  for  The  Draftsmax 
by  C.  Lcroy  Parker,  solicitor  of  patents, 
707  G  street,  Washington,  D,  C : 


^TEASURE. 


No.  7S3.865— A.  L.  Hapgood.  Fed,  28, 
1905  A  measure  comprising  a  gradu- 
ated length-scale  member  having  slotted 


terminals,  graduated  widtii-scale  fnem- 
hers  having  longitudinal  slots,  longitud' 
inally-slocted  extension  members  and 
means  for  adjustably  connecting  all  of  ^ 
the  members,  the  terminals  of  ad  thef 
members  being  disposed  at  an  angle  of 
forty-five  degrees  to  their  length. 


DRAWING    BOARD. 

Na  783,073— E.  E,  McAnelly.  Febru- 
ar>^  28,  11K)5.  TWs  invention  relates  to  a 
drawing  desk  or  stand,  and  has  for  its 
objects  to  produce  a  simple,  inexpensive 
device  of  this  character  which  will  be 
strong  and  durable  and  one  which  in 
practice  will  meet  all  the  contingencies 
attendant  upon  storing  the  paper,  instru- 
ments, boards,  etc..  or  arranging  the 
same  for  use  and  for  maintaining  the 
work  at  the  proper  inclination  while  be- 
inj^  executed. 

If  J^ 


h±. 


Jit 


.^.j. 


JS 


:t3 


US 


J3 


:m2 


JC 


Ji3 


J^ 


j3 


i 


^"^":^^    2  "^ /^ 


tfg. 


.na.3. 


Jx5 


JZ^ 


-^*^ 


J^l^.^. 
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To  these  ends  the  iavention  comprises 
a  desk,  a  pivoted  cover  therefor  adapted 
to  be  adjusted  at  an  inchnation,  guide- 
rails  carried  by  the  desk,  a  drawer  sup- 
ported by  the  rails  and  adapted  for  out- 
ward movement »  and  stop  members  ear- 
ned by  the  drawer  adjacent  to  its  rear 
end  and  adapted  for  engagement  with  the 


cutting  of  circles,  ellipses  and  ovah  of 
various  sizes. 

In  the  operation  of  the  machine*  if  it 
is  desired  to  inscribe  or  cut  an  ellipse, 
the  cutter  or  pencil  holder  Sfi  is  adjusted 
along  the  cutter-bar  until  the  distance 
from  the  cutter  to  center  of  the  ellipse, 
found  by  means  of  the  centering-pin  25» 


front  wait  of  the  desk  to  limit  the  out- 
ward movement  of  the  drawer,  the  rear 
portion  of  the  drawer  when  drawn  out- 
ward being  designed  to  bear  against  the 
front  portion  of  the  cover  to  impart  to 
the  drawer  a  downward  inchnation  en 
incident  with  that  of  the  cover  when  ad- 
justed.  

MACHINE  FOR  CUTTING  KLLIPSES,OVALS» 

OR  CIRClvES, 

No.  785,087— Robert  Carlton,  March 
21 »  1905.  This  invention  relates  to  a 
novel  drawing  or  cutting  machine,  the 
primary  object  being  to  provide  in  a  ma- 
chine of  this  character  means  whereby 
the  connections  between  the  cutter  and 
the  operating  handle  may  be  set  with  con- 
venience and  precision  for  the  drawing  or 


is  one^half  of  the  minor  axis  of  the  de- 
sired figure.  The  difference  between  the 
minor  and  major  axis  being  known»  the 
slide  12  is  now  moved  back  to  the  right 
sufficiently  to  separate  the  axis  of  thi 
two  shafts  14  and  21  by  an  interval  equal 
to  one-half  of  the  difference  between  the 
major  and  minor  axes,  this  adjustment 
being  facilitated  by  the  graduations  on 
the  scale.  If  now  the  handle-shaft  14  is 
rotattd,  corresponding  rotary  movement 
of  the  cutter-bar  shaft  will  be  effected, 
and  tlie  cutter-bar  will  likewise  swing  to 
describe  a  curve,  of  which  the  center  of 
the  cutter^bar  shaft  will  constitute  the 
axis.  Ihis  curve,  however,  will  not  be 
in  the  form  of  a  segment,  because  the  ac- 
cent ric  relation  of  the  two  shafts  14  and 


i 


rection  substantiaJly  transverse  to  the 
arm  6  and  of  the  shaft  14  in  the  direc- 
tion of  the  arm.  It  follows,  therefore, 
diat  since  the  cutter  or  pencil  swings 
necessarily  describe  an  ellipse. 


MUXTIPLK  SCALH  klXKR. 

No.  784,274— Knut  M.  Pauli,  March 
7,  1905,  The  object  of  this  invention  is 
to  save  time  in  making'  mechanical  draw- 
ings  and  constructions  and  for  this  pnr- 
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8e  to  use  rulers,  triangles  and  squares, 
graduated  in  different  divisions  or  scales, 
whereby  the  draftsman  is  able  to  set  off 
or  measure  a  certain  line  on  tbe  drawinj^ 
quickly. 

Tbe  parallel  multiple-scale  ruler  shown 
in   the   illustration   is   stampe<l   out   of  a 


''S- 


l-li^w 


provided  with  graduations  e.  The  bend- 
ing of  the  outer  edges  of  the  ruler  makes 
the  instrument  strong,  and  it  is  hence 
possible  tr>  use  a  thin  sheet  of  metal  or 
other  material  in  the  manufacture  of  the 
instrument. 


\ 

ROLLER  PRINTING    FRAME. 

No,  785,5 G6— Gustave  C  Olsen,  March 
:^1,  1905,  This  invention  relates  to  blue- 
prititing  frames ;  and  it  has  for  its  object 
to  provide  a  printing  frame  wherein  the 
paper  to  be  printed  wHll  be  in  the  form 
of  a  roll  which  will  be  unwound  and 
passed  beneath  the  negative  into  pt^sition 
for  printing  and  after  being  printed  ^vill 
be  wound  upon  a  roller  sufficiently  far  to 


Jt- 


h 


>' 


ifli 


/T>.^. 


-9 


J^ia,tS . 


6f  suitable  material  a.  tliu  edges  b  shift  the  printed  part  of  (he  paper  innv 

being  turned  «p  a  bttle  to  be  used  with  bencatli  the  nej^ative  and  bring  a  fresh  or 

ink.    Two  long  slots,  c  and  d,  with  par-  unprinted  part  nf  the  paper  into  position 

allcl  edges  are  formed  and  the  four  lattei  for  printing. 
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Blue  Prints  in  a  Horry. 

Being  a  draftsman  for  a  firm  whose 
business  it  is  to  build  special  machinery, 
I  have  many  times  had  to  *'dig*'  to  get  out 
some  small  drawing  in  a  hurry.  We  have 
found  that  to  send  a  pencil  drawing  to  the 
shops  is  very  unsatisfactory,  even  where 
the  job  is  small  and  the  time  consumed  in 
making  the  tracing  and  the  blue  print 
causes  delay  of  considerable  account. 
To  overcome  the  matter  of  making  the 
tracing  I  am  now  employing  a  method 
which  is  not  original,  however,  tliat 
proves  a  great  saving  of  time.  I  make 
my  drawing  on  a  tracing  paper,  which 
T  procured  from  Eugene  Dietzgren  &  Co., 
which  he  catalogues  as  178  '^Natural/* 
and  I  find  this  paper  ,  using  a  2  H  pencil, 
will  make  a  ver>'  satisfactory  blue  print, 
thus  eliminating  the  extra  lime  of  any 
tracing-  I  recommend  this  not  only  for 
hurry  jobs  but  I  am  using  it  for  a  great 
deal  of  mv  detail  work. 

E.  A.  C 


the  various  subjects,  and  all  that  is  now 
desired  is  a  monthly  record  of  the  work 
of  this  observatory  for  the  benefit  of  the 
world  at  large. 


New  Tortosa  Observatory, 

The  new  observatory  of  physical  as- 
tronomy at  Tortosa;  in  Catalonia*  is  one 
of  the  finest  of  the  kind.  One  of  the  chief 
objects  of  the  authorities  of  the  new  in- 
stitution is  to  discover  the  relations  which 
may  exist  between  magnetic,  electric  and 
solar  disturbances.  These  phenomena 
are  to  be  registered  at  once  and  re^^ularly 
so  they  may  be  studied  seriously.  Of  the 
seven  buildings  in  the  establishment  two 
are  devoted  to  magnetism,  one  of  which 
is  reserved  for  instruments  of  variation 
and  the  other  is  used  for  absolute  deter- 
minations. Another  of  the  buildings  is 
devoted  to  meteorology  and  electricity, 
another  to  seismology,  and  one  pavilion 
is  entirely  given  over  to  physical  astron- 
I  omy.  All  these  various  departments  arc 
'  well  supplied  with  the  most  modern  ap- 
I    paratus  and  inventions  for  the  studv  of 


Leather   Railroad  Sleepers. 

The  authorities  of  the  Russian  rail- 
ways are  considering  an  odd  proposal  to 
replace  the  wooden  sleepers  under  the 
rails  with  sleepers  made  of  leather,  and 
have  decided  to  carry  out  experiments  on 
the  state  railways.  It  is  claimed  for  the 
curious  project  that  neither  air  nor 
weather  has  special  infiuence  on  leather 
sleepers,  that  they  do  not  crack  when 
nails  are  driven  through  them,  and  that 
they  are  less  costly  than  wood  as  they 
remain  longer  in  use. 


Ocean  Map  Almost  Completed. 

The  famous  ocean  map  planned  at  the 
iniernational  congress  in  Berlin  in  1899 
is  almost  ready  for  publication  in  the 
lonn  of  an  album  of  twenty-four  pages. 
TItis  great  work  was  undertaken  because 
<A  the  impossibility  of  any  one  nation  ar- 
riving at  an  exact  knowledge  of  ocean- 
ography. While  great  strides  were  made 
during  the  latter  half  of  the  last  cen- 
tury for  submarine  telegraphy  and  for 
fisheries  a  more  exact  knowledge  was  ab- 
solutely necessary.  With  the  only  two 
general  bathymetrical  maps  hitherto  in 
use — that  executed  from  the  reports  of  the 
Challenger  expedition  and  that  of  the 
German  navy — both  are  carried  out  on  so 
small  a  scale  there  is  not  room  enough 
for  tictails.  In  1899  it  was  decided  to  con- 
struct  a  map  of  the  oceans,  and  an  equiv* 
alence  of  tenninology  in  the  various 
countries  w^as  adopted  to  avoid  confusion. 
The  commission  decided  in  1903  hoAV  the 
work  of  the  new  ocean  !iiap  should  be 
carried  on.  and  six  chart ographcrs  at 
once  set  to  work.  The  first  installment 
was  shown  at  the  international  congress 
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of  geography,  held  in  W'ashingfton  last 
Septomher,  when  the  body  conf^ratiilatutl 
tile  Prince  of  Monaco,  as  president  of 
the  commission,  on  the  work  done.  The 
ina^i  has  been  continued  at  Monaco,  un- 
der the  supervision  of  Charles  Sauer- 
wein,  a  midshipman,  and  Prof.  Thoulut, 
to  whom  the  calculations  are  due.  and  is 
tn  be  published  in  May. 


BOOK  REVIEWS. 


Thk  AuTuMouii  e  Hand  Book,  Ih  U 
Elliott  P»ro<3ks.  Pocket  size,  4x(*Vw.  ( Jver 
200  pa^es  and  tOO  ilhistrations.  Limp 
leather,  price  $l..iO.  FVederick  J.  Drake 
5^  Co.,  publishers.  21l--?U^  E.  Madison 
street.  Chicago,  III 

This  work  has  been  written  for  the 
practical  infonnation  of  owners,  operators 
and  aiUomobile  niecbatu'cs,  ^ivinc:  full 
anti  concise  information  on  al!  questions 
rchting  to  the  construction,  care  and  ope- 
r?ition  of  gasoline  and  electric  automo- 
biles* including  road*  motor,  carbureter, 
i^nit-on  battery,  clutch  an<l  starting"  trou- 
bles. 

It  is  the  hitention  of  the  author  to  pro- 
duce a  book  whereby  the  perusal  of  it  for 
a  few  minutes  wlten  troubles  occur,  would 
save  .imch  ^inie  and  money. 

It  i;^  a  companion  lK>ok,  to  be  carried  at 
all  limes,  in  fact,  could  be  kept  In  the 
tool  box.  The  matter  is  arrangfed  alpha- 
betically, there  being:  no  index  or  con- 
tents, and  the  book  is  used  like  a  diction- 
ary. 

Work  Shop  Com  pa  mo n.  Size  5x7, 
U!0  papfes,  stiff  cloth  binding;  price  r>Oc 
The  Industrial  Publication  Co.,  16  Thom- 
as street.  New  York,  publishers. 

We  believe  this  is  a  revised  edition  of 
the  work,  containing  a  big  collection  of 
useful  and  reliable  receipts,  rules,  pro- 
cesses, methods,  wrinkles  and  practical 
hints  for  the  household  and  the  shop. 

The  work  is  arranged  alpbabeticallv 
that  the  seeker  of  information  mav  easilv 


find  the  matter  desired.    There  is  also  anl 
index  which  will  enable  one  to  scan  the 
contents  and  readily  become  acqiiaintedj 
with   the  many  subjects  treated.     Over' 
(iOO  are  listed,  which  makes  the  work  an 
exceedingly  useful  one. 


Good  Reading. 

After  sorting  out  the  back  copies  ofl 
Thk  Draftsman  for  bound  volumesthere  j 
remain  a  few  odd  numbers,  about  an| 
etfual  rpiantity  of  the  follow^ ing  issues. 
The  more  important  articles  are  here 
given  and  there  are  many  illustrations  loj 
each  one. 

January,  1002— 

Engine  Proportions. 

Boiler  Notes.  Dimensions  of  Keys. 
Notes  on  Cranes. 

Design  of  Scissor  Trusses.  Gas  Pipe 
for  Ikulding. 

Concerning  Beams,  I.  Standard  Con- 
nections.   Angles,    lettering. 

February,  1902— 

Engiiie  Governors,  Cost  of  Horse- 
power.    Boiler  Bracing. 

Concerning  Beams  II.  Numbering 
Drawings.  Drawing  Boards.  Rivet 
Heads. 

March,  190*5_ 

Arms  of  the  Pulley.  Transmission  of 
Power  by  Ropes. 

Rules  for  making  Shop  Dra wrings. 

t  iauge  of  Track  on  Curves. 

Indexing  PericKlicals,  etc. 

Blue  Printing  by  Electric  Light. 

While  there  are  a  set  of  three  in  st<»ck. 
they  will  be  sent,  postpaid,  for  10  cam. 

This  is  fine  material  for  your  note  book 
( )rder  at  once.     Address. 

THE  DRAFTSMAX, 
C  let' el  and,  Ohio. 


Don*t     accept     notes     for     happineis.| 
You'll  find  that  when  theyVe  due  the>*'r 
never  paid,  but  just  renewed  for  anothc 

thirty  da  vs. 


HERE    are    times    in    the 
drafting  room    when 
changes    and    improve- 
ments necessitate  quite  a 
little  erasing  on  tracing 
cloth  an<l  the  draftsman 
to  whose  lot  tliis  job  falls  wt!l  no  doubt 
IranciTiber    what    a    finger-cramping    ex- 
Iperience  it  is, 

*  ERASING  SHIELDS. 

For  this  reason  the  writer  has  made 
a  special  erasing  shield  for  use  on  trac- 
ings* which  reduces  the  labor  consider- 
(ably. 

A  piece  of  spring  steel  saw  blade  was 

1  secured  and  outlined  as  per  Fig.  1,  the 
inetal  being  about  1-32"  thick.  To  cut 
lout  the  slots  and  not  distort  the  plate  an 
(emery  wheel  was  used,  as  per  Fig,  2 ; 
ilhis  gave  a  very  good  slot  and  thinned 
klown  the  metal  at  the  edge,  so  no  olhcr 
Itliimung  was  necessary,  except  slot  **a." 
iivhich  is  so  small  that  it  was  necessary 
fto  thin  the  surrounding  plate  for  about 
fan  inch  or  so  in  diameter, 

*  So  far  the  shield  doesn^t  differ  from  the 
ary  one.  except  in  stiffness,  and  this 


is  what  was  wanted,  as  in  each  corner 
small  needle  points  are  inserted,  about  the 
same  size  as  arc  used  on  a  small  pair  of 
compasses. 

The  method  of  securing  these  needle 
points  in  the  plate  is  shown  by  ^n  exag- 
j^erat'  d  section.  In  order  to  keep  the 
plate  trvic  and  not  have  to  draw  the  tem- 
per, the  holes  were  punched  in  place  of 
drilling,  they  were  then  reamed  taper 
froni  both  sides.  The  needle  points  are 
rrsde  from  rather  heavy  sewing  needles, 
teirper  drawn  enough  to  file,  and  beveled 
to  suit  plat"-  and  then  riveted  in,  cut  off 
about  1-16"  and  then  filed  down  to  cor- 
rect size  on  the  under  side. 

This  shield  will  hold  a  tracing  down 
when  not  fastened  on  the  board,  or  if  fast- 
ened will  hold  the  portion  beijig  erased 
sparate  from  the  rest,  that  is,  the  pull 
comes  in  the  area  of  the  shield  and  not 
all  over  the  tracing,  and  the  shield  will  re- 
main in  position  with  the  slightest  pres- 
sure of  the  hand  while  erasing. 

AUTOMATIC  INK  SHADING  PENS. 

The  writer  has  found  the  above  pen 
vtry  handy  in  the  drafting  room.     For 
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large,  rapid  lettering  on  covers  of  draw- 
ings, lists,  etc.,  it  works  very  well. 

Sometimes  quite  an  area  is  required 
blocked  in  with  india  ink.  This  pen  can 
hi;  used  to  draw  in  the  border  of  the  space 
and  then  fill  in  with  a  camel's  hair  brush, 
A  straight  edge  can  be  used  with  the  pen, 
provided  one  keeps  it  far  enough  away 


white  space  with  the  figures  or  lettering 
inside.  Two  widths  of  pens  ought 
cover  most  of  the  work  done  in  the  gen- 
eral run  of  drafting  rooms. 

\      SECTION    LINING.   DITTO    MARKS. 

In  one  of  the  mechanical  papers  nu( 
long  ago  a   writer  made  die  statcmenlj 
tliat   mechanical    draftsmen    carried   tlie 


Txa    V 


L^  J 


from  the  drawing  so  the  ink  Joes  not  llow 
down  and  make  a  hlot. 

(hie  of  the  short  cuts  that  can  be  made 
when  a  correction  or  addition  is  de^^ired 
on  a  blue-print,  is  to  mark  the  print  with 
India  ink,  as  wanted,  then  take  the  pen 
with  soda  water  in  it  and  mark  over  the 
lettering.    This  makes  a  neat  rectangular 


practice  of  section  lining  too  far  and 
compared  our  wo^k  ivith  that  of  archi- 
tectural work,  sayintr  vvhat  a  tedious  ope- 
ration  if  all  the  shinoflcs,  etc.*  were  drawn 
out 

At  first  thought  it  may  look  as  though 
we  went  to  unnecessary  pains  to  sectioaj 
a  whole  view»  but  when  you  look  into  the 
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matter  further  one  finds  that  if  changes 
are  made  or  the  view  is  a  little  compli- 
catetl,  that  the  complete  sectioning^  will 
ofttntinu'S  make  it  so  clear  that  it  is 
worth  the  trouble  and  may  be  the  means 
of  saving  hundreds  of  dollars*  worth  of 
work  from  being  spoiled.  This  is  alnn^^ 
the  same  line  as  using  ditto  marks,  which 
at  times  are  very  misleading.  Suppose 
a  table  of  dimensions  is  made,  parts  of 
machines  and  several  dimensions  are  tbt 
same  in  vertical  columns,  the  temptation, 
of  course,  is  to  ditto  mark  down  these 
columns.  W'ell,  after  the  table  is  all 
completed  someone  wants  it  to  send  to 
a  printirr^  office  to  be  set  up  for  catalo'^ue 
and  says,  *' Won't  you  insert  between  two 
sizes  of  machines  another  set  of  dimen- 
sions  of  a  prospective  machine?"  You  do 
so,  and  do  not  notice  the  ditto  marks, 

d  your  new  dimensions  are  now  ditto 
marked  all  below  and,  of  course,  all 
wrong. 

This  is  only  one  illustration  but  goes 
to  show  one  cannot  be  too  careful  in  the 
drafting  room,  and  what  to  a  great  many 
seems  to  be  red  tape  and  unnecessary 
labor,  is.  after  all,  the  correct  way  to  do 
tlie  work. 


Practical  Letters. 

The  Draftsman,  Cleveland.  O. 

Gentlemen : — Tlie  writer  desires  to 
thank  you  for  sample  number  of  paper 
just  lo  hand.  In  looking  over  this  May 
issue,  especially  the  article  on  *Tulleys 
and  Fly  Wheels  "  the  following  occurs  to 
me: 

The  proportion  commonly  given  for 
arm  at  rim  in  the  plane  of  the  wheel. 
**two-thirds  of  the  ami  at  center"  is  un- 
doubtedly theoretically  correct,  assuming 
the  arm  to  be  in  the  condition  of  a  beam, 
fixed  at  one  end  and  loaded  at  the  other. 

On  a  series  of  pulleys,  however,  of 
varying  diameters,  it  does  not  satisfy  the 
eye  as  well  as  a  standard  taper,  owing  to 


the  variations  which  arise  if  **2-3  h,"  is 
used,  and  the  unpleasant  contrast  this 
makes  with  the  uniformity  of  a  fixed  taper 
to  which  the  eye  becomes  accustomed. 

You  give  an  allowable  unit  stress  S  of 
2,350  Ibs.^  and  assume  the  load  to  come 
upon  one-half  the  arms  of  the  pulley, 
This  last  is,  undoubtedly,  the  true  condi- 
tion, but  from  extended  observation  of. 
pulleys  and  designing  a  number*  it  would 
seem  as  if  a  higher  figure  coold  be  used 
for  S  with  perfect  safety,  say  about  3,600 
lbs. 

I  know  that  Unwin  gives  S  as  2,26(] 
lbs.,  but  in  so  doing  he  assumes  the  load 
to  he   distributed  over  all   of  the   arms 

In  working  out  the  last  equation,  first 
column  on  page  149,  there  is  an  error 
in  the  result  stated.  The  ba^=14,  should 
be  ba^==ll,4,  and  using  this  last  figure  m 
place  of  14,  gives  dimension  h  at  the  cen- 
ter of  the  wheel,  3%"  instead  of  Z%"  on 
an  arm  assumed  to  be  1"  thick.  This  with 
eight  arms  is  manifestly  more  material! 
than  will  be  neetled  in  the  pulley,  as  will 
be  seen  when  compared  with  executed 
exampbs,  or  viewed  as  laid  out  on  the 
drawing  board. 

Regarding  the  number  of  arms,  why 
use  an\thing  but  six  arms  ?  This  number 
looks  good  on  pulleys  from  1'  to  0'  in  di- 
ameter. It  co-operates  well  with  driving 
devices  for  rotating  the  pulley  while  turn- 
ing, and  I  believe  is  used  by  a  large  num- 
ht'T  of  pulley  manufacturers. 

In  looking  over  a  catalo«:ue  of  a  lead- 
ing manufacturer  of  Molding  Machines 
for  pulley  castings,  it  appears  that  he  has 
used  six  arms  on  practically  everything 
in  his  list,  embodying  hundreds  of  spider 
patterns. 

It  will  save  a  little  time  in  pulley-arm 
calculations,  and  also  tend  towarfl  uni 
formity  in  appearance  of  a  Hue  of  pulleys. 
if  tlie  designer  will  adopt  some  standard 
of  thickness  of  arm  in  proportion  to 
breadth. 
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For  this,  the  writer  frequently  use?  an 
ellipse,  making  the  minor  axis  of  same 
one-half  the  major  axis,  and  tapers  the 
amis  *'o"  in  VZ'\  when  viewed  in  the 
plane  of  the  wheeL  The  arms  also  taper 
the  other  way  one-half  this  amount,  to 
preserve  the  same  proportion  of  ellipse. 

Tlie  resisting  moment  of  this  elliptical 
section  is,  approximately,  .05  h^  Some 
designers,  like  the  Sellers*  Prof.  Sweet, 
and  others  of  prominence,  prefer  the 
lenticular  section  of  amis  as  looking 
lighter.  When  these  are  used  and  the 
thickness  is  one-half  the  breadth  h,  the 
resisting  moment  of  the  section  becomes 
approximately  .04  h^. 

In  the  matter  of  thickness  of  rim,  it  is 
well  to  keep  in  mind  the  fact  that  when 
used  for  high  speed,  pulleys  require  con- 
siderable crowning,  and  hence,  call  for  a 
little  thicker  rim  casting. 

The  company  with  which  the  writer  is 
connected  has  adopted  wliat  is  believed 
to  be  a  new  system  of  crowning  for  pul- 
leys. In  this  composite  system  they  join 
the  two  taper  faces  with  an  arc  of  liberal 
radius.  The  combining  of  these  two 
forms  of  crowning,  (that  is  to  say,  the 
commonly  used  double  taper  and  the  more 
rarely  used  arc  of  a  circle)  seems  to  give 
advantages  that  neither  of  them  possess 
singly.  The  old  two-taper  system  is  un- 
doubtedly hard  on  tlie  center  of  the  belt 
and  the  wear  which  comes  at  that  point  of 
jaining  is  plainly  perceptible  on  the 
crown  of  any  pulley  that  has  had  iTard 
duty  upon  it. 

The  pulley  with  face  made  up  of  a  sin- 
gle arc,  requires  quite  a  thick  rim,  and 
hence,  the  desirability  of  the  coiTiposite 

t~  crowning  above   described. 

Yours  truly, 
-  RoBT,  S.  Brown. 

ca 
: 


block,  proceeded  to  sketch  a  figure  wit: 

dimensions  similar  to  Fig.  1,  and  said : 

"Find  the  length  of  X." 

I  naturally  looked  at  the  problem  a  fe% 

n^inutes,  then  using  my  trig,  formulae, 

worked  it  out  in  probably  ten  minutes 

Mr.  Master  Mechanic  came  back  with  a 

smile  and  said,  **Did  you  get  it?"    When 

I  gave  him  the  answer  he  said*  '^Welli 

7  X 1 1 
let*s  see  if  that's  rii^ht.   ^ — 

7+'  I 
Yes.  that's  all  right/' 

It  took  me  by  surprise  and  I 


to  find  out  how  such  an  easy  formula  was 
derived.  I  started  by  saying,  the  formu- 
la as  he  used  it  was 

A  X    C, 
A  +    C 

Then  referring  to  Fig.  2» 

AX  A  W 

'W  ^  W  ^"^  ^^  algebra   X    ~      g    > 

-g  =  Y  ^^^  ^y  algebra    -^  =  'WY' 


Y  4-  W  =  B  and  by  algebra  Y  = 

From  foregoing  equations, 
^  +  W  =  B, 


A  W. 


A  W  -f  CW  =  BC, 

AHC 


W 


A  W 
B 


B  ^A-i-C 


AXC 


A-f-C 
H.  McDonald. 


Not  long  ago,  the  master  mechanic 
came  into  the  drafting  rooiu.  strolled  over 
lo  my  table,  and  picking  up  a  scratch 


Cy  means  of  a  new  "galvano-plastic" 
process   invented    in     London,      plaster, 
wood,  iron,  etc.,  may  be  encased  in 
per,  the  minutest  details  being  preserved 
in  complete  individuality  under  the  metal] 
coating- 
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To  Determine  the  Length  of  the 
Hypothenuse* 

One  of  the  small  problems  constantly 
met  with,  when  laying  out  pipe  work,  is 
the  deterniinatiou  of  the  len^^th  of 
piece  of  pipi:  coniiectin^  two  atij^le 
ells,  at  an  angle  less  than  ^  o  de- 
grees, says  the  f  alvr    IVor/d. 

It  takes  quite  a  little  ft^curinx  to 
arrive  at  the  exact  cent  re- to- centre 
dimension,  if  the  iirobleni  hxs  to 
be  worked  out,  but  by  the  tise  of 
constant  multipliers  for  the  differ- 
ent angles  the  length  of  the  h>  Ix>th- 
enuse  may  n^adily  be  found,  the 
base  of  the  triangle  given. 


A  multiplied  by  constant,  minus  B+C, 
equals  D. 


Union  Elbows  and  Tees  (p.  202), 


TO  ntn^MINE  LFS*GTK  Ut  HSPt>TMEMSt 


MitH    rCMJlLC    uniiow 


WITH    MAlt    gNK^N 


WITH    FCMace   UN10IHI 


WklH    liAtC    \iH\OH 


^^H  TABLE  OP  CONBTANTS, 

^^^     A-MOLtv  I'V  ,  CONSTANTS, 

0%^ .,  \M4 

n^4^ , i.oii>6 

22V2*' 1A)824 

30     =^ 1.1547 

45     ° 1.1113 

GO     ** 2. 

Rule — To  determine  dimension  G  mul- 
tiply the  distance  A  by  the  constant  in  the 
table  opposite  the  required  ane^le  F, 

Example — Assume  distance  A  to  be  10 
feet  and  the  angle  F  to  be  45  degrees 
Then  ioxi.  4153 — 11,143  feet  which  is 
lenrth  of  G.  From  this  deduct  the  center- 
to- face  dimension  of  the  ells,  C  and  B, 
and  the  remainder  is  the  Jcnc^th  of  pipe  D 
without  any  allowance  for  gaskets. 


A  Trough  Hopper    Intersecting 
a  Truncated  Cone. 

E.    J.    B. 

Though  this  problem  is  seldom  met 
with  in  the  ordinary  line  of  laying  out, 
the  chances  are  that  some  day  you  rnay 
bump  up  against  it  when  you  least  expect 
it,  and  then  the  old  adage,  *'In  time  of 
peace,  prepare  for  war,"  proves  to  be  a 
vahiable  precept  to  follow. 

llie  writer  of  this  article  had  at  one 
time  a  piece  of  work  exactly  on  the  same 
lines  as  illustrated  in  the  picture,  and 
well — he  didn't  lay  it  out — it  laid  him  out 
and  the  only  thing  to  do  was  to  get  it  out 
by  the  cut  and  try  methods,  that  is,  get  it 
KS  near  as  possible,  and  then  cut  and  fit; 
but  right  there  and  then  he  determined 
that  he  would  some  day  have  a  bettei 
knowledge  of  how  to  lay  it  out  should  the 
occasion  ever  arise.  In  the  development 
of  this  pattern,  no  allowance  for  the  thick- 
ness of  material,  laps  or  flanges  has  been 
made.  All  these  requirements  are  to  be 
calculated  on  if  anyone  has  occasion  to 
use  this  probkni. 

You  will  notice  in  the  picture  that  there 
are  two  hopper  troughs,  one  on  each  sidt 
of  the  cone,  diametrically  opposite,' but  in 
o'-der  to  save  space  I  show  in  drawings 
only  what  is  acually  needed,  which  is  i'| 


I9S 


THE  DRAFTSMAN. 


of  the  cone,  with  %  of  the  trough,  plan 
view.  Fig,  2^  and  elevation  view.  Fig,  1. 
and  in  the  development  Y2  o*  c<5^^  with 


'/y 


HOOCH  sorftt  um^tarrrNc  a  ivuitcato  ookc 

intersection  of  trough.  Fig.  6.  and  the 
whole  of  one  trough.  Fig.  5, 

First  draw  Fig.  1  according  to  outlines 
F  G  I  H  J,  make  K  A  B  the  required 

H 


pitch  and  distance  from  the  cone,  then 
draw  line  D-E  a  short  distance  below  and  J 
parallel  to  F-G ;  make  the  outline  1"  to  rt 
to  5'  (notice  that  I"  to  1'  is  an  arc  whosiM 
radius  is  E  1",  and  that  1'  to  5'  is  a  short 
radius),  and  on  to  C,  and  cnunectin^j  at 
E',  draw  the  V4  circles  L  and  .\f .  which 
outlines  the  plan  view.  Fig,  2.    Draw  the 
V^  drcle  K-K  K,  Fig.  1,  at  a  radius  equal 
to  the  distance  between  the  line  D-E.  and 
5'-c,  Fig.  2 ;  also  draw  V^  circle  P,  Fig.  2, 
the  same  radius :  space  both  these  %  dr- 
cles  into  the  same  number  of  equal  parts,  ^ 
then  drop  h'nes  from  points  of  spacing  o^| 
K-K  K,  to  and  through  a  short  distance 
beyond  line  F-J,  Fig.  1,  and  where  these  ■ 
lines  intersect   F-J*  drop  h"nes  down  to^ 
line  D-E,  Fig,  2 ;  then  with  one  point  of 
dividers  on  E,  and  one  point  on  vertical 
lino^  that  touch  D-E,  swing  arcs  down. 


KK 


Jil 


"^c3.; 


'-?' 


.\. 


a'  4 


Fic.y 


Extend  lines  from  points  of  spacing  on 
P,  parallel  to  D-E.  until  they  intersect 
the  arcs  scribed  from  E,  and  which  makes  | 
the  points  1,  2,  3,  4,  5;  draw  line  5  to  C 
and  with  a  free  hand  line  drawn  through  j 
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1,  2,  3,  4,  5,  gives  you  the  intersection  of 
the  hopper  with  the  cone  looking  at  it 
from  the  top  downward. 

Now  in  order  to  get  the  line  of  inter- 
section of  the  hopper  on  the  cone  in  ele- 


then  draw  a  line  from  C  to  5,  4,  3,  2,  1, 
and  this  line  is  the  intersection  of  hopper 
with  cone;  these  lines  are  not  the  true 
length,  they  simply  give  you  location  of 
points  for  securing  altitudes  of  the  tri- 
angles, and  also  assist  in  securing  points 
for  laying  out  development  of  the  cone. 
We  will  now  proceed  to  secure  the  tri- 
angles for  development  of  the  hopper. 
Draw  an  indefinite  line  X-Y,  Fig.  3,  then 
X-1  at  right  angles  to  X-Y,  make  X-1  the 
same  heigliit  as  a  vertical  height  from  line 


vation  (Fig.  1),  erect  vertical  lines  from 
points  1,  2,  3,  4,  6,  Fig.  2,  up  to  lines 
extended  from  ^4  circle  K-K  K,  Fig.  1, 
also  erect  vertical  line  from  C,  Fig  2,  to 
where  it  meets  line  A-B,  Fig.  1.     We 


A-B  to  point  I,  Fig.  1,  make  the  distance 
1-1",  Fig.  2,  the  same  on  line  X-Y,  Fig. 
3,  take  the  distance  of  1  to  2",  1  to  3"  and 
1  to  1',  Fig.  2,  and  set  off  on  line  X-Y, 
Fig.  3. 


Draw  the  line  X-Y,  Fig,  4  A,  erect  per- 
pendicular height  the  same  as  vertical 
height  of  2,  to  line  A-B,  Fig.  1»  then  take 
the  distance  2  to  2\  and  T  to  2.  Fig,  2, 

and  set  off  on  right  and  left  of  perpendic- 
ular line,  Fig-  4  A,  and  draw  full  and 
dotted  line  as  shown.  Also  draw  a  hori- 
zontal line,  Fig.  4  B,  and  erect  a  per- 
pendicular line,  same  height  as  vertical 
height  from  Z  to  A-B,  Fig.  1.  From  Fig 
•i.  take  distance  of  3  to  3'  and  2'  to  3  and 
set  off  on  horizontal  line  right  and  left  of 
perpendicular  line.  Fig.  J-B,  draw  dotted 
and  full  lines  as  shown.  On  Fig.  4 C  draw 
a  horizontal  line  and  erect  perpendicular 
to  it ;  make  the  height  the  same  as  froin 
i  to  line  A-B,  Fig,  L  set  off  on  right  and 
left  distance  4'  to  4  and  3'  to  4  from  Fig. 
2.  Make  Fig.  4  D,  in  the  same  manner, 
the  height  being  the  same  as  5  to  A-B, 
Fig.  1,  and  on  right  and  left  set  off  5' 
to  5,  and  4'  to  5  from  Fi^^.  2,  The  right 
angle.  Fig,  4  E,  has  a  height  equal  to  5 
to  A-B,  Fig.  1,  and  X  to  5  the  same  as  C 
to  5,  Fig,  2. 

The  hypothenuse  of  these  angles  is  the 
true  length  of  all  the  correspondingly 
immbered  lines  of  Fig.  1. 

To  develop  the  hopper  (Fig.  5)  draw 
the  line  1  to  1"  the  same  as  1  to  1",  Fig 
3,. space  off  1"  to  2",  Fig.  5,  same  as 
1"  to  2",  Fig.  2;  take  1  to  2,  Fig.  3,  set 
from  1  to  2',  Fig.  5 :  space  off  2"  to  Z'\ 
and  set  off  1  to  3"  from  Fig,  3 ;  space  3" 
to  1'  and  set  off  1  to  V  from  Fig.  3. 

Now  set  your  dividers  the  same  spac- 
ing as  14  circle  P  or  K-K  K ;  set  another 
pair  same  as  1  to  2'  to  3'  to  4'  to  5'  on 
Kig.  2. 

(To  facilitate  explanation  we  will  call 
one  short  spaces  1'  to  5',  and  the  other  1 
to  5  long  spaces). 

First,  on  Fig.  5,  strike  long  space  from 
J  to  ^3,  then  take  1'  to  2,  Fig.  4  A  and 
strike  arc  from  1',  Fig.  5,  cuttin*:^  2,  then 
set  off  short  space  1'  to  2\  Take  2'  to  2 
Fig,  4  A,  and  set  off  on  2'  to  2"  Fig.  5 ; 


proceed  in  like  manner  striking 
spaces,  dotted  lines,  short  spaces,  and  full 
lines,  according  to  Figs.  4  B,  4  C,  4  D, 
which  brings  you  up  to  points  5'  and 
Fig.  5 :  then  set  dividers  5'  to  C,  Fig. 
and  with  one  point  on  5'  Fig.  5,  st 
an  arc  somewhere  near  C  Now 
dividers  C  to  5,  Fig.  4  E.  and  with 
point  on  5,  Fig.  5,  strike  an  arc  cutting 
arc  already  struck  from  5\  which  gives 
you  point  C,  Fig.  5;  draw  a  line  from 


C  to  5'  and  C  to  5,  and  witli  the  free 
hand  line  drawn  through  points  5,  4,  3,  t, 
1.  and  5',  4',  3',  2\  1',  3",  r\  1",  com- 
pletes Yj  of  hopper,  Fig.  5,  the  other  half 
being  a  duplicate  of  the  one  just  com* 
pleted. 

The  layout  of  th^  cone  is  a  simple  mat-| 
ter  of  f;triking  arcs  from  Hto  J  and  H  to] 
F,  spacing  arc  F  into  V^  the  full  drcum-j 
ference  of  cone,  the  diameters  of  concj 
being  twice  F  to  G.    (See  Fig.  fi.) 
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To  secure  the  intersection  of  tlif  ho[>- 
per  with  the  cone,  first  draw  line  H,  J,  K. 
F^  in  center  of  cone;  tlien  with  dividers 
set  on  H  to  K,  Fig.  7,  set  this  distance  off 
on  line  H  to  K,  Fig.  6.  Set  the  dividers 
from  H  to  where  line  2  intersects  line 
J»F,  Fig,  1,  then  with  one  point  on  H, 
Fig,  (J,  strike  a  short  arc  2-2,  take  oiT  dis- 
tance H  to  II,  4,  5,  and  C,  and  set  these 
points  on  Fig.  6  in  same  manner  as  you 
did  2,  2,    Now  take  the  distance  on  line 


2,  Fig.  2,  from  line  D-E  to  the  point  of 
intersection  2,  set  off  this  distance  on  each 
side  of  line  H,  J,  K,  F,  on  tlie  arc  2-2, 
Fig.  6.  Proceed  in  Like  manner  to  secure 
the  distances  from  Fig.  2  of  3^  4,  5,  C, 
from  line  D,  E,  in  saine  manner  and 
transfer  to  Fig.  6,  then  draw  a  line 
through  these  several  points  and  you  have 
the  whole  layout  of  the  cone. — The 
Boiler  Maker, 


Two-Thirds    Unions    Used 
Pipe  Construction. 


in 


There  are  perhaps  many  places  where 
a  special  fitting  would  be  useful  in  con- 
necting up  piping. 

Everyone  is  acquainted  with  the  ordi- 
nary  tmion,  made  of  malleable  iron  in 
sizes  for  Vh"  up  to  and  including  4"  pipe. 
In  the  illustration,  it  will  be  noted  that 
there  arc  three  parts,  a  socket  piece  over 
which  is  fitted  a  nut  and  the  threaded  or 
male  end. 


There  is  on  the  market  what  are  known 
as  hi^O' third  unions,  consist ing  of  the 
socket  piece  and  the  nut  and  the  following 
table  will  give  the  dimensions  of  the 
sizes  that  can  be  obtained. 

It  will  be  seen  that  the  dimension  C  in 
Fig.  1  is  the  same  as  that  for  C  in  Fig.  2, 
but  this  need  not  be  so  considered,  for  in 
designing  the  neck,  it  may  be  just  equal 
to  the  diameter  at  the  root  of  the  threads. 

The  dimension  G  is  that  taken  from  the 
male  end  of  unions  now  on  tht?  market 
and  should  be  kept  as  shown  so  that  a  lip 


F  =  dist  across  flats  of  nut.    T 

'    -    IIO 

threads,     i  See  note 
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on  the  socket  piece  will  fit  into  it,  without 
Sculty,     The   cost  of   the   two-thirds 
Rinions  is  just  about  two-thirds  that  of  a 
complete  union. 

Illustrations  are  here  given  of  union 
elbows  and  tees  whidi  are  made  of  malle- 
able iron  in  sizes  for  y^*  and  up  to  and 
including  %yo'  pipe.  They  can  also  be 
secured  galvanized,  and  the  dimensions 


H 


-E- 


-BH 


correspond  to  those  of  ordinary  malle- 
able  fittings. 

A  combination  of  a  union  and  a  street 
elbow  can  be  secured  in  two  or  three 
sizes,  also  a  union  with  male  threads  on 
one  end  and  female  on  the  other  in  a  few 
sizes. 

These  are  listed  by  Crane  Co,.  Chicago, 
and  Western  Tube  Co,.  Kewanee,  111, 


A  New  Windmiir. 

Tlie  one  source  of  power  bestowed  by 
nature  on  the  prairie  farms  of  the  countr>* 
has  heretofore  proved  largely  unavailable 
because  of  the  danger  to  machinery  in- 
volved in  pemiitting  windmills  to  run 
during  heavy  storms.  For  a  new  inven- 
tion it  is  claimed  it  will  transmit  power 


not  exceeding  a  predetermined  timtt,  no 
matter  how  strong  a  wind  is  blowing. 
This  new  windmill  has  two  wind  wbeeb 
with  sails  oppositely  inclined  so  they  will 
run  in  opposite  directions.  As  the  veJocit}* 
of  the  wind  increases  the  wind  wheels  are 
tilted  upward,  thus  modifWng  the  force  of 
the  wind  on  the  sails.  The  shaft  of  thafl 
inner  wind  wheel  is  hollow  and  revolves 
on  the  shaft  of  the  outer  wheel,  and  the 
bracket  in  which  the  shafts  are  mounted 
has  a  universal  joint  connection  ^^lh  the 
windmill  standard »  an  adjustable  counter- 
weight balancing  the  weight  of  the  wind 
wheels. 

The  shafts  carry  bevel  gears  at  their  in- 
ner ends,  that  of  inner  wind  wheel  engag- 
ing the  upper  teeth  of  the  power  wheel 
while  the  gear  attached  to  the  shaft  of  the 
outer  wind  wheel  engages  the  lower  teeth 
of  the  power  wheels.  Consequently,  al- 
though the  wind  wheels  tuni  in  opposite 
directions,  they  both  act  together  in  driv- 
ing the  power  shaft  in  the  same  direction, 
A  blade  or  sail  lyin:r  adjacent  to  and  be»^ 
lou*  the  level  of  the  wind  wheels™ 
forms  the  vane  of  the  mill,  which 
occupies  a  plane  normally  transverse  to 
the  direction  of  the  wind.  As  the  strength 
of  the  wind  increases  the  wind  wheels  rise 
because  of  the  pressure  against  this  vane 
and  tlie  wheels  then  rotate  at  an  acute 
angle  to  the  direction  of  tlie  wind.  In 
this  way  the  force  of  the  wind  on  the 
wheels  is  modified,  for  any  increase  in 
velocit>^  will  be  compensated  for  by  an 
increase  in  the  angle  between  the  axis  of 
the  wheel  and  the  direction  of  the 
wind. 


The  above  illustration  is  from  the  book 
of  standards  of  The  Browning  Eng^ineer- 
ing  Co.,  Clevclaiul,  giving  an  idea  of  tht 
manner  in  which  dimensions  are  desired 
for  drawings.  The  sheet  tmmber  is  noted 
in  the  space  to  be  occupied  by  the  artick 
mentioned,   thus  giving   a   c!ew   to   the 


Structural 


Cast  Iron  vs.  Steel  Columns. 


T  would  hardlv  seem  that 
a  discussion  of  the  rel- 
ative values  of  cast-iron 
and  steel  columns  need 
be  necessary  at  the  pres- 
ent time,  but  the  re- 
peated use  of  cast-iron  columns  in  seven 
to  fifteen  storv  buildings  shows  that  the 
questionable  economy  of  cast  columns 
does  still,  tn  the  opinion  of  some  archi- 
cts,  compensate  fnr  thv  danglers  inci- 
dent to  their  use. 

The  foremost  engineers  of  the  country 
have  declared  so  uniformly,  during  the 
last  several  years,  in  favor  of  the  steel 
column  that  the  employment  of  the  cast 
metal  is  now  pretty  generally  confined 
to  buildings  of  very  morlerate  height  or 
to  those  in  which  cost  has  been  cut  tlown 
to  the  minimum  at  the  expense  of  safety. 
The  recent  collapse  of  a  number  of  cheap 
apartment  buildings  in  New  York  City 
bears  witness  to  the  frequency  with 
which  contract  work  is  skimped  and 
buihling  laws  ignored.  The  use  of  the 
cast-iron  column  introduces  an  unknown 
factor  tntc  the  building  construction. 
The  great  unrtrtainty  as  to  the  uniform- 
ity of  cast  metal  long  ago  led  to  the 
adoption  of  a  very  low  unit  stress,  while 
in  the  case  of  steel  the  unit  stresses  can 
be  assumed  on  a  thorough  reliance  in  the 
trustworthiness  of  the  metal.  Amouij  the 
suoccs^fid    and    well-schooled    architects 


the  use  of  cast  iron  in  large  buildings  has 
become  a  thing  of  the  past,  and  would 
no  more  be  seriously  considered  than 
would  the  use  of  cast-iron  compression 
members  in  bridge  construction. 

Considering  the  cast  sections  now^  in 
general  use  as  columns,  we  find  that  the 
circular,    square  and  the   H-shaped  are 
those  commonly  used.    It  will  be  seen  at 
once  that  these  arrangements  cannot  re- 
sult in  as  rigid  a  framework  as  the  rivetef! 
joints   in   steel   w^ork.     The  columns  in^ 
n^odem  building  desi*:ni  must  be  capabIdH 
of  affording  stiflF  connections,  so  as  to     ' 
withstand  both  the  dead  load  of  the  build- 
ing aufl  the  live  load  which  may  be  trans- 
ferred from  one  part  of  the  building  to     | 
another,  as  well  as  afford  sufficient  con- 
nections for  the  wind  bracinr:^.     Bracing 
cannot  be  well  secured  by  means  of  bol 
passing  through  the  horizontal  flanges 
cast  colunnis.  even  thou  ^h  the  worknuit-^ 
ship  be  considered  accurate.    .\s  a  matter 
of  fact,  the  work  done  will  seldom  even 
approach  perfection.      Holts   never  com- 
pletely fill  their  holes  and  *'shims*'  arc 
constantly    employed   to  plumb   the  cnl- 
unms.      These    constitute    elements    of 
weakness  which  may  easily  allow  of  con- 
siderable distortion.     The  girder  connec- 
tions   to    the    cnlumns    resting    i^    cast 
brakes  and  bolted  through  to  flanges  are 
bad   in   the  extreme,   and   especially   for 
cases  of  eccetUrtc  kxirlinLT  nnd  r**  irr.'irttlnr 
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aB  aboof  fbe  sane.  There  b  sMom 
any  great  difference  between  the  costs  of 
the  ordinarr  marfcctahlc  sbapOw  The 
cost  of  the  raw  maierEJ,  iKMrerer^  will 
prxtacaBj  nerer  detcfmine  the  rcJalive 
costs  between  varims  ujhiiiuj  forms.  3§ 
tbe  cjipciise  oi  nie  umm  f jctunng,  tbe 
we%lit  of  the  cohmos,  die  qoestioa  of 
simple  and  cffinplcn  deiails  and  die  dap- 
ficatioii  of  nicmbefb  win  all  infltience  die 
oWtnate  cost  to  a  mndi  greater  extent 
das  die  smple  exist  of  die  imfabncated 
matenaL 

Tbcfe  are  many  spec^  cnhmins  made. 
sndi  as  die  PfaoEBix,  Kerstooe,  Larimer 
wad  Gra J  Gotimms.  bat  all  diese  hare  the 
cfisadranla^  of  benig  rolled  or  mami- 
fiKtnred  by  certain  nuDs  only*  In  coo* 
jcaqoence  die  contractor  has  lo  await  die 
ji'csstire  of  and  pay  die  price  asked  by 
that  partioolar  nuH  The  sted  worlr 
fior  a  boBdiog  of  any  considerable  size 
is  almost  imrariabi j  pixrciiased  from  die 
mill  and  the  best  arrangement  as  to  tsoie 
of  defiwerics  can  be  made  wben  tbe  plans 
can  ior  sodh  dopes  as  are  manttfactnred 
by  j^reral  conyrting  mtlls  and  as  are 
handled  in  ^bxk  by  the  leading  mer- 
diantsL  Advantages  as  to  arailabiHty  are 
theffeiore  possessed  by  the  columns  w!Hch 
can  be  most  rcadihr  boiq^  and  mannfac- 
tnrtd,  and  diere  is  conseqnotly  very  lit- 
tle iHffcrtnce  between  any  of  tbe  steel 
fonns  shown  in  the  accompanying  Olos- 

In  Tiew  of  the  present  mnfbrm  price 
per  pound  of  most  of  die  sted  sectioos 
the  items  of  shop  work  and  worlcniafiship 
become  of  hr  greater  impuitancc  in  the 
cost  of  die  tcwnplcted  column  than  the 
coit  of  the  section  at  the  miD,  assuming 
the  sectional  area  to  be  the  same  The 
faMtice  bars,  gunets  and  aB  such  connec- 
tions add  jiBt  so  mocfa  more  w  ei^ht 
wilhont  incnasmg  the  sectian,  and  therc^ 
rnre  must  he  considered  from  an  econom* 
ical  sUM^ioinL    The  methoife  tif  rmtin^ 


the  sections  tqgether  in  die 
is  a  very  important  consideration  in  com- 
puting the  cost.  The  nsmber  of  rows  of 
rivets  required  and  the  coaseqnent  ptmcfa- 
tng  operations  can  be  easily  fipn^ed  frcm 
the  accompanyiDg  illostratiansw 

Colomns  nwfe  of  btticcd  anglts  or 
diauucis  art  ttwialty  Bwtitcd  to  nrr  mod- 
erate loads  in  opper  stories  or  in  bnild- 
oi^  of  no  very  cbnsKlefwUe  V'gh, 
lattict!  bars  cootriinte  brgely  to  the 
of  iranixfacttire.  as  their  use  requires 
shearing  to  short  lengths  and 
able  riveting, 

Cofanms  made  of  angles  and  wd» 
plates  are  venr  satis£ulorj  where  the 
loads  do  not  beocme  so  great  as  to  rt- 
qoire  more  than  ooe  cover  plate.  In 
heavier  sections  a  box  ootnnm  of  plales 
and  aisles  beooroes  more  desirable. 

The  Z4«r  column,  without  ooprer  plate, 
requires  but  two  rows  of  rivets.  This 
simplicity  makes  it  a  much-called- tor  sec^ 
tion  for  buDdings  of  moderate  beiglxL  As 
greater  loadif^  is  iTqui!eil  on  this  see* 
tion,  cover  pbirs  can  be  ised  to  ^tvr  the 
desired  strength. 

The  character  of 
vary  somewhat  io  the  diffierait 
wdl  as  with  the  differez^  sections  i^ed 
The  feputatkin  of  the  shop,  seoouded  by 
carefqJ  shop  tnspeetion.  wiD  largely  de^ 
tcrmme  the  excelleace  of  the  woi'tmiiB- 
snip. 

As  cofaams  carry  tbe  gneatesL  Idadi 
found  in  modem  boildinrs^  proper  fire* 
of  Uusi  members  beoomcs  a 
snbjcct  for  oonsideratinB. 
and  the  colnmn  best  adapted  to  the  fittfaog 
in  of  firepcoofa^  mat<"nal»  sudi  as  terra- 
cotta, tfle,  etc^  has  an  advantage  wl 
Aoeld  be  given  doe  0(x»deratiQ0 
maHn-  a  choice, — Rrrrsam*!  \fomildy, 
Cotnix   S&cnostsL 

Ftg.  1. — Four  angies. 

Fig,  ?.— Foor  angles,  web  and  omsidc 
plat^^ 
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and  lattice  bar«. 

Fig,  17. — Z-hars  with  strips  and  web 
plafr, 

Fiff,  18. — Z'hars  and  wfh  plate. 

Fijj.  19. — Z-bars  and  outsidf  plates. 


Ficts  About  Concrete* 

CniHhinff  strength  of  I  cubic  inch  of 
concrrtr  is:  2»21t>  lbs.,  granite  18?  lbs., 
nifirhlt"  1*^1  llw,,  )ijHC!itont'  KJH  lbs.,  sand- 
stonr  P^  lbs,,  brick  11(1  lbs. 


1 


Tensile  stren^h  of  1   square  inch  ai 
concrete  is  385  lbs.,  granite  186  lbs.,  m 
ble  198  lbs.,  limestone  165  lbs.,  sandst 
94  lbs.,  brick  137  lbs. 

The  weight  of  1  cubic  foot  of  concrete 
is  154  lbs.,  granite  184  lbs.,  marble  1 
lbs.,   limestone   148  lbs.,   sandstone,  1 
lbs.,  brick  wall  130  lbs. 

Fire  test  of  concrete  is  ?,100  de^t 
Fahr.,  granite  (>70  decrees,  marble  900 
errees,  limestone  560  degrees,  sandst 
1,400  de^^recs.  brick  1.700  degrees,  te 
cotta  1,600  to  2,400  degrees. 


Standard  Specifications. 


— FOR— 


BUILDINGS,  BRIDGES,    FRAMEWORK,  MACHINERY.    ETC 


21. 


miw  and 


«4>  lVhf|Eliipi« 


(  Continued  from  June  number, ) 

l*in  holes  must  be  accurately  bored  to  the  exact  dimensions 
marked  on  the  drawings  and  at  right  angles  to  line  of  strain- 
Particular  care  will  be  paid  to  this  point.  \VTicn  a  group  of 
members  in  one  panel  are  connected  by  one  pin  they  will  be 
blared  simultaneously,  so  that  the  pin  can  be  readily  parcel 
ihn^ugh  the  hole.  All  pins  must  be  carefully  turned  to^  exact 
dimenSH^is  and  properly  fitted  with  nuts,  cotters,  or  other  fasten- 
ings, as  shown.  VVIten  nxjuired*  pins  will  be  provided  with  pil*:^ 
nuts  to  facilitate  erection,  the  pilot  nuts  to  be  included  for  the 
price  of  the  work. 

WTscre  members  are  pairrided  «tli  loop  e%ies,  said  loop  ey< 
^ill  be  fi>nne<l  by  ttmitng  o^xr  the  end  of  the  bar  acid  welding 
it  hack  on  to  the  hotly  of  the  bar  wilfa  a  kMig  wdd  imder  a 
hafnnner.    Xo  weMiii|r  oi^  of  shtvt  or  stub  e?ies  will  be  perniitte 
E]^  hats  i^nll  be  formed  hy  upsetting  and  fongiiig  daum  the  eye 
Ealwstd  screift  etnts  are  also  to  be  formed  by  upsetting. 

Unless  msiroctiacis  to  the  cvamrarr  aye  given  before  the 
CJmm«  of  the  worlu  all  steel  irUdi  Ins  been  foged  or  woried^ 
m  die  fire  win  he  profwlv  afmealed  *iter  bdf^  farged.     All , 
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25*  ExpanBion 
Rollers. 


26.  Sheeting;. 


27*  (hitters  and 
Conductors. 


28*  Erection. 


[>lates  must  be  bent  across  tht*  grain  of  the  material,  and  not 
parallel  with  it.  ' 

Where  expansion  rollers  are  called  for  on  the  drawings,  they 
will  be  carefully  and  accurately  turned  so  that  they  are  all  of 
exactly  the  sanie  diameter,  and  the  paths  for  said  rollers  care- 
fully planed  so  that  a  proper  bearings  is  secured. 

Corrugated  steel  and  iron  will  be  put  on  in  a  first-class 
manner,  care  bein^  taken  that  the  edges  of  the  sheets  are  in  h'ne 
so  that  a  ragged  appearance  is  not  presented.  Where  not  other- 
wise; marked  on  the  drawings,  corrugated  iron  will  be  laid  as 
follows :  End  lap  not  less  than  ti  inches,  cross  lap  ly^  corrugates, 
of  2^2  inches  each,  or  3%  inches. 

Longitudinal  seams  in  corrugated  iron  to  be  well  riveted 
with  proper  sized  rivets  at  intervals  of  not  more  than  15  inches. 
The  corrugated  iron  will  be  secured  to  the  purlins  and  girts  with 
hoop  iron  clips,  spaced  not  more  than  \2\U  inches  apart  centers, 
properly  riveted  at  each  end.  These  clips  to  be  generally  -54  iii<^'i 
wide,  and  of  iron  at  least  two  gauges  thicker  than  the  corrugated 
iron.  Where  roofs  are  covered  with  corrugated  iron  the  peak 
oi  ridge  will  be  provided  with  a  combing  or  saddle  extending 
not  less  than  (>  inches  down  each  side,  well  riveted  to  the  corru- 
gated iron  at  intervals  of  not  more  than  10  inches,  the  combing  to 
be  properly  lapped  and  secured  at  the  ends  of  each  section.  Edge 
or  eave  sheets  of  corru^^ated  iron  \vi\\  be  secured  as  shown  on 
drawings,  with  a  riveting  strip  secured  to  the  ed^^^e  purlins  or 
girt.  To  this  strip  the  corrugated  iron  will  be  riveted  at  interv^als 
not  over  10  inches. 

The  gutters  and  conductors  will  be  as  shown  on  the  drawings. 
They  wiH  he  thoroughly  fastened  and  soldered  in  position,  and 
the  conductors^  unless  otherwise  specifietl,  will  be  of  the  corni- 
gated  expansion  type.  They  will  be  of  the  gauge  noted  on  the 
drawings. 

Erecting  is  to  be  done  in  a  most  careful  and  workmanlike 
manner,  care  being  taken  that  the  framework  is  erected  in  truly 
plumb  and  proper  manner,  and  all  members  that  are  bent  or  out 
of  line  are  properly  lined  up  before  any  riveting  is  done.  All 
necessary  shoring  and  bracing  to  properly  protect  and  stay  the 
framework  during  erection  will  be  provided  by  the  contractor. 
Joints  of  framework  wnll  be  connected  either  by  pins,  bolts,  or 
rivets,  as  indicated  on  drawing. 


{ConiiHutd  in  August  nnmbtf.) 
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T  is  not  intended  that  what 
follows  shall"  be  a  very 
elaborate  outlay  on  the 
subject  of  toQtli  gearing 
but  enough  will  be  given 
to  enable  the  studeni  to 
lay  out  a  few  drawings: 

In  general  the  term  **gearing"  is  ap- 
plied to  all  parts  of  niachinery  by  which 
motion  is  transmitted ;  especially  is  it 
applied  to  wheels,  whether  friction  or 
toothed. 

**Tooth  shearing'*  applies  to  that  type 
where  projections  on  the  rim  .of  one 
wheel  fit  into  grooves  in  the  one  with 
which  it  is  in  contact^ — either  may  be  the 
driver  or  driven. 

The  projections  are  called  **tceth*' 
when  they  are  one  and  the  same  piece  as 
the  body  of  the  wheel,  and  "cogs''  when 
they  are  separate  material  and  fitted  into 
the  rim. 

The  wheels  are  **in  gear*'  when  their 
teeth  or  cogs  are  engaged  together  and 
'*out  of  gear**  when  separated,  and  the 
tenn  "gears"  will  be  applied  to  all 
toothed  wheels. 

A  **tratn"  of  gearin:^:  consists  of  two 
or  more  gears  "meshing''  together,  used 
for  a  great  variety  of  purposes,  such  as 
chanjjing  speed  or  change  of  direction  of 
rotation  of  the  shafts. 

There  are  many  kind  of  gears,  each 
designed  for  their  particular  conditions 
and  duties*  and  the  following  is  a  short 
description  of  the  principal  styles. 


Spur  Gears  are  wheels  with  *' teeth'*  r 
'*co^s"  ranged  around  the  outer  surface 
of  the  rim  in  the  direction  of  the  radii 
from  tile  center,  being  all  parallel  to  the 
axis  of  the  gear  and  the  shafts  are  also 
always  parallel. 

Internal  Gears  are  that  class  whose 
teeth,  like  spur  gears,  are  parallel  to  their 
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axis  but  point  in  to  the  center  so 
thuy  may  receive  a  small  gear  inside  their 
circumference. 

A  Rack  is  a  series  of  teeth  on  a  con- 
tinuous straight  hue,  it  may  be  consid- 
ered as  a  spur  gear  of  infinite  radii. 

Bevel  Gears  are  wheels,  the  teeth  of 
which  are  placed  upon  the  outer  peri- 
phery in  a  direction  converging  to  the 
point  of  the  union  of  the  shafts,  the  latter 
being  at  right  angles  to  each  other  and 
in  the  same  plane. 

Angle  Gears  are  that  class  whose  teeth, 
like  bevel  gears,  are  set  at  various  de- 
grees from  their  radii,  but  the  axes  of 
their  shafts  are  set  at  any  angle,  either 
acute  or  obtuse,  or  in  other  words,  at  any 
angle  different  from  90  degrees. 


Mitre  Gears  are  that  class  whose  teeth 
are  at  an  angle  of  45  degrees  from  their 
radii,  the  shafts  being  always  at  right 
angles  and  the  wheels  the  same  size. 

Bevel,  angle  and  mitre  gears  are  all 
similar  in  action  and  may  be  compared  to 
two  cones  rolling  upon  eadt  other  and  the 
term  *'hevel  gearing*'  is  often  applied 
to  the  three  styles, 

j^j,^,^        ^m.  BEVEL  GEARING. 

GEARS 


As  may  be  noticed,  the  teeth  of  the 
gears  will  come  in  contact  with  the  same 
ones  dnring  each  revolution  of  the 
wheels,  and  to  avoid  this  one  wheel  is 
sometimes  made  one  tooth  larger  so  that 
the  teeth  would  be  hunting  new  partners 
in  each  revolution.  This  has  given  rise 
to  the  term  of  Hunting  Tooih  Gears,  but 
it  does  not  usually  make  enough  dif 
ference  to  class  them  as  bevel  gears. 

When  two  gears  of  any  type  are  work- 
ing together  the  larger  is  the  "gear''  and 
the  smaller  one  the  *'pinion/'  We  may 
have  a  "gear  and  rack"  or  a  '*rack  and 
pinion," 

The  ^'Mortise  Wheer'  is  one  having 
wooden  teeth,  called  in  this  case  "cogs," 
set  in  a  cored  rim  into  which  they  arc 
driven  and  keyed. 

The  "cogs"  are  fitted  in  place  and  gen- 
erally allowed  to  wear  to  the  proper 
shape  by  running  with  a  pinion  which  is 
always  cast  and  having  teeth  rounded 
considerably  at  the  point. 

Mortise  gears  are  r<;ally  a  thing  of  the 
past,  used  mainly  in  mill  machinery  when 
gears  could  not  be  cut  and  when  the  cast 
tooth  was  not  even  approximately  of  the 


proper  shape. 

They  stood  the  strain  well  and  where 
subjected  to  sudden  shocks  would  do  far 
better  than  a  poor  cast  gear. 

A  very  strong  gear  is  the  Double 
Helical  Gear,  used  extensively  in  rolling 
mill,  hoisting  and  mining  machinery. 


.    Mortise  Gears, 

Thry  work  very  smoothly  and  noisi! 
lessly    zvhen    properly    made — since    the 
the  teeth  have  always  two  points  touch- 
ing in  the  plane  of  the  axis. 

Spur  gears  are  made  in  various  forms 
beside  circular,  the  elliptical  being  the 
most  common  and  used  for  variable  speed 


Helical  Gears, 
and  quick  return  motions. 

(See  page  334  The  Draftsman  of 
issue  of  Aug.,  HtOi,  for  article  on  Elhp- 
tical  Gears.) 

Spiral  Gears  are  that  class  whose  teeth, 
or  perhaps  more  properly  speaking, 
threads,  are  cut  or  chased  at  any  desired 
angle  to  suit  the  angle  of  shafts  and  the 
required  speed. 

Tziistcd  and  skew  gearing  are  other 
forms  of  spirals  in  which  the  teeth  are 
set  at  odd  angles  and  the  shafts  arc  not 
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in  the  same  plane. 

Wlien  shafts  are  at  right  angles  and 
the  angle  on  one  is  so  great  that  it  is 
a  seme  the  combination  is  known  as  a 
Worm  Gear  and  Worm  and  is  mtich  used 
for  obtainin^^  slow  and  powerful  motions 


EUiptical  G^ars^ 
-;•  plain  worm  gives  greater  contact 
:  center  line  only  and  less  at  each 

gears  are  either  spiked,  webbed  or 
the  first  two  always  having  hubs 
the  latter  has  hub  and  rim  com- 


me 


The  spokes  are  either  flat,  oval,  ellip- 
tical, round,  T-shaped,  or  with  a  section 
like  a  cross. 

Designing    a    Gear- 

In  designing  a  gear  several  factors 
must  be  known  or  if  not  exactly  known 
nnist  be  asstnned  frorr  what  data  is  ob- 
tainable of  the  conditions  under  which 
the  gear  will  have  to  operate. 

The  speed  is  a  factor  perhaps  easiest 
obtained,  then,  too,  the  horsepower  to  be 
transmitted  may  be  known*  also  the  size 
of  shaft  on  which  the  gear  is  to  be  fast- 
ened, also  the  size  of  gear  with  which 
the  new  one  is  to  **mesh.** 


Data  of  this  nature  would  be  helpful 
in  beginning  the  calculations  for  a  gear 
but  some  other  practical  points  will  be 
considered  as  this  article  progresses. 

Since  a  tooth  of  one  gear  mtisi  have  a 
corresponding  groove  or  space  in  the 
one  with  whidi  it  is  to  **mesh*\  the  pe 
riphery  or  rim  of  the  gear  is  divided  up 
ir.to  teeth  and  spaces,  measured  along  a 
line  at  about  half  the  height  of  the 
tooth. 

This  line,  in  the  case  of  wheels,  cor- 
resp(^nds  to  the  circumference  of  t^o 
solids  rolling  one  upon  the  other  and  is 
known  as  the  (*itch  line. 

This  is  the  line  of  reference  ii^  mv 
signing  gears,  and  if  it  is  a  circle  its  diam- 
eter is  used  to  designate  the  size  of  die 
w^heel  and  the  proportions  for  the  teeth 
and  spaces  are  laid  off  upon  or  at  right 
angles  to  it,  depending  on  the  kind  of  a 
gear. 

The  amount  allowed  along  this  line 
for  a  tooth  and  its  space  is  termed  the 
Pitch,  better  designated  as  *'Grcular 
Pitch." 

Then  it  will  be  seen  that  dividing  the 
length  of  the  pitch  line  by  the  number  of 
teeth  will  give  the  amount  of  circul 
pitch. 

The  circumference  of  the  pitch  circl 
divided   by   3J41(J    will    give   the   Pitch 
Diameter, 

In  stating  the  size  of  a  w'heel,  the  fol 
lowing  dimensions  are  necessary:     First, 
the  pitch:  second,  the  nufnber  of  teeth; 
third  the  pitch  diameter;  fourth,  the  face. 

When  designing  a  w^heel,  the  first 
tliree  can  not  be  assumed  indiscrimin- 
ately, for  the  number  of  teeth  nmltiplied 
by  the  pitch  must  always  eijual  the  cir- 
cumference of  a  circle  whose  diameter  is 
the  pitch  diameter;  so,  if  all  were  care- 
lessly assumed,  the  result  might  be  im- 
possible. Neither  can  the  pitch  and  pitch 
iliameter  be  indifferently  taken,  because 
the  relation  betwcin  them  must  lie  such 
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thai  llic  number  of  teeth  is  a  whole  num- 
ber—  as  a  fractional  number  of  teeth  is 
impossible.  The  number  of  teeth  and 
pitch  can  be  taken,  however,  in  any  pro- 
portion when  the  pitch  diameter  is  not 
any  particular  quantity:  a!so,  the  num- 
ber of  teeth  and  the  pitch  diameter  can  be 
used  in  any  proportion,  provided  that  the 
pitch  is  not  of  importance.  Regarding 
the  latter  case  as  a  consequence,  caused 
by  the  introckiction  of  a  system  by  which 
all  wheels  of  the  same  pitch  work  to- 
gether, there  are  certain  standard  pitches 
for  wheels  as  generally  made  for  the 
market.  The  standard  pitches,  com- 
mencing with  1  inch,  increase  in  size  by 
eighths  to  3  inches ;  from  3  inches  to  four 
inches  they  increase  by  fourths,  and  frotn 
4  inches  and  upward  by  hah'cs  of  an  inch. 
On  this  account  it  is  best,  when  possible, 
to  take  the  pitch  diameter  of  such  size 
that  the  pitch  can  be  of  one  of  the  stand- 
ard  sizes.  In  Fievel  G(^ring  it  is  not  so 
important  to  liave  the  pitch  just  the 
standard  size,  as  they  are  not  interchange- 
able, although  for  uniformity  the  stand- 
ard pitches  are  usually  employed. 

The  illustration  w^ill  show  the  location 
of  the  parts  of  the  tooth  here  describrd. 

The  Face  is  the  curved  part  of  a  tcxrth, 
from  the  pitch  line  to  the  poitn,  which 
receives  impulse  on  entering  and  imparts 
impulse  when  going  out  of  action. 

The  Flank  is  part  of  a  tooti;  from  the 
pilch  line  to  the  root,  which  imparts  im- 
piUse  on  entering  and  receives  impulse 
when  going  out  of  action. 

The  Len^ih  ofa  tooth  is  the  distance 
irom  the  nxit  nr  base  to  tht-  extremity 
or  point. 

The  Breadth  of  a  tiKith  is  nominally 
the  **face"  of  a  gear  measured  along  the 
tooth  as  shown  in  the  illustration. 

The  Thickness  of  a  tooth  is  measured 
at  the  pitch  line. 

The  Addendum  is  the  di<tlancc  horn 
p'tch    line  to  point   line,   and   an   etpial 


amount  inside  the  pitch  circle  is  the  de- 
dendnm,  thtn  a  small  amount  is  given 
mide  tlie  latter  for  '"clearance'  to  the 
"root.*' 

The  "ivorkinii  depth''  inchides  only  the 
addendum  and  dedendum  of  a  tooth,  for 
that  is  the  only  part  really  in  action. 

The  *iine  of  centers''  is  a  line  drawn 
from  the  center  of  one  gear  to  the  cen- 
ter of  another  when  their  circumferences 
touch  each  others ;  in  other  words,  the 
jjitch  lines  of  tw^o  gears  in  action  touch 
on   the  lines  of  centers,  and   from  that 
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point  to  their  centers  is  the  radii  of  the 
gears. 

The  circular  pitch  is  shown  as  the  dis- 
tance from  center  to  center  of  two  con- 
secutive teeth, 

Diametrical  pitch  is  a  term  used  to  ex- 
press a  relation  of  the  number  of  teeth 
to  the  pitch  diameter:  that  is,  a  ratio  of 
teeth  to  diameter  and  is  found  by  divid- 
ing the  number  of  teeth  by  the  pitch  di- 
ameter in  inches,  in  other  words,  it  gives 
the  number  of  teeth  for  each  one  inch 
of  the  diameter. 

If  a  gear  ha<l  40  teeth  an<l  a  pitch 
diameter  of  10  inches  then  the  diametri- 
cal pitcb  would  be  4,  and  this  would  hr 
expressed  as  a  4-pitch  gear. 

The  diametrical  pitch  may  contain  a 
decimal :  for  instance,  a  gear  of  35  teeth 
and  of  12  inches  diameter  would  be  a 
2  I*(Hi-pitch  gear. 
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Newspaper  Cartoons. 


H.  W.  WILLIAMS,  HavsrhilL  Mass. 


HE    word   cartoon    stands 

for    a    subject    so     well 

known  lo  every    reader 

of  the  daily    paper   that 

f       ^  it  is  hardly  necessary  to 

^^^"^^^^      giv^e  any  explanatioh  of 

its  derivation  or  trace  its  rise   through 

the  successive  years. 

We  are  not»  at  the  present  time,  intefr 
ested  in  the  history  of  the  subject  but 
how  to  make  drawings.  It  seems  ad- 
visable to  divide  the  subject  into  a  num- 
ber of  lessons,  of  which  this  ts  the  first* 
and  to  assign  certain  work  in  connection 
with  each  lesson. 

Coming  now  to  the  practical  side  of  the 
actual  making  of  a  cartoon  for  publi- 
cauon  in  the  public  prints,  we  must  tlior- 
oughly  appreciate  that  a  cartoon  is  first 
and  foremost  an  idea  or  a  series  of  ideas 
Back  of  ever>*  cartoon  of  any  force  there 
must  lie  some  vital   and  timely  thougrht. 

A  cartoon  is  merely  the  expresskm  of 
an  editorial,  a  bit  of  news  or  some  inter- 
esting facts  presented,  not  by  letters,  but 
by  lines.  To  be  successful  hi  its  mis- 
sion a  cartoon  must  be  so  drawn  that  its 
story  can  be  easily  read  by  him  who 
nms. 

There  are  two  i  :in  ^  v virions  that 
should  be  made  itn  :?r  ilw  ^t:  c-i'  topic 
— cartoons,  and  these  arc  the  political 
carto-^n  and  comics.     Both  of  these  are 


udi  the  same  in  their  general  forma- 


tion, though  the  one  is  strictty  scnois, 
the  other  humorous. 

Therefore,  the  topic  having  been 
chosen,  the  next  step  is  to  picture  the 
scene  in  the  mind.  All  this  has  to  be 
done  without  any  drawing.  Then  having 
once  imagined  the  picture,  we  come  to 
the  actual  drawing  of  it,  which  has  to  be 
done   largely    from  memory. 

Just  as  the  actjr  is  oblij:ed  to  memor- 
ize the  various  plays  in  his  repertoire, 
so  the  cartoonist  has  to  commit  to  mcm- 
or)'  the  various  figures  necessary  to  the 
expression  of  his  ideas  in  pictorial  fomu 

or  the  technical  qualities  to  be  culti- 
vated the  most  essential  is  that  the  draw 
ing  be  ven»'  free  and  bold,  while  the  fie:-, 
ures  and  faces  should  be  expressed  in 
the  fewest  lines  possible.  Any  Une  in 
the  drawing  of  a  face  that  is  not  ab- 
solutely necessary  to  express  the  posi- 
tion or  expression  should  be  dtmtnated 

The  difference  between  a  cartoon  and 
a  picture  is  that  tlie  latter  appeals  to  the 
public  because  of  its* beauty  of  color, 
its  appeal  to  the  senses  or  its  power  of 
recallrig  scenes  lon^  since  passed.  The 
cartoon^  on  the  other  hand,  does  not  or- 
dinarily possess  any  of  these  attributes : 
its  function  is  more  utilitarian.  Its  value 
lies  in  its  power  to  present  an  easily- 
sensed  line  of  thought  in  sodi  a  way  that 
the  whole  sittation  may  be  seen  at  a  mo- 
ment's gbnce,  the  verbal  description  of 
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which  would  consume  column  after  col-  ance.     To  a  person  of  naturally  vivid 

umn.  imagination   the  process  of  picturing  a 

The  technic  of  the  subject  can  not  be  certain  scene  in  the  mind  is  not  a  diffi- 

too   forcibly  insisted  upon.     All  unnec-  cult  matter  and  memory  is  one  of  the 

essary  lines  or  embellishments  must  be  greatest     aids     in     this     process.       The 

left  to  the  picture-maker.  student    cartoonist,    who    has    a    good 


Lessor)     /So.    I  v5tucljci>        of        Meaccl. 


In  the  imagining  of  the  action  before  stock  of  pictorial  images,  will  have  no 

it  is  put  on  paper  a  large  part  of  the  diffi-  difficulty  in  arranging  them  to  express 

culty  lies.     The  cultivation  of  this  par-  the  story, 
ticular  faculty  is  of  the  utmost  import-         In  considering  the  importance  of  these 
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memorized  forms  the  ftrst  would  be  the 
human  face.  Therefore,  the  first  lesson 
will  be  devoted  to  studying  tlie  face  es- 
pecially as  regards  the  different  positions 
in  which  it  can  be  placed*  The  student 
cartoonist  should  be  able  to  draw  from 
memory  a  head  in  the  following  posi- 
tions :  Front,  back,  side  and  three-qnar- 
ters  views,  tipped  forward  and  back,  and 
foreshortened  in  various  ways. 

Plate  L  gives  some  su;:jgestions  for 
study  in  this  particular.  In  studying 
these  heads  it  is  suggested  that  the 
student  copy  one  of  them  a  number  of 
times,  close  the  book  and  then  try  to  re- 
prc:>duce  it  from  memory.  Familiariza- 
tion with  the  various  positions  is  indeed 
necessary  and  if  the  cultivation  of  the 
ability  to  express  such  positions  in  as 
few  lines  as  possible  is  attempleo,  tiie 
first  steps  in  newspaper  cartooning  wil\ 
have  been  well  taken. 

Taking  into  consideration  the  course 
of  study  through  which  a  person  w^ould 
have  tn  go  in  order  to  become  a  skillful 
worker  at  this  trade,  it  seems  not  improb- 
able that  the  process  w*ould  be  similar  to 
the  training  any  other  skilled  artisan 
has  to  have. 

The  writer  of  stories  lias  to  serve  a 
bng  apprenticeship  before  he  becomes 
an  expert  at  his  work.  In  following  his 
studies  he  has  to  learn  first  the  signifi- 
cance of  a  large  number  of  words  and 
phrases,  to  understand  the  rules  of  gram- 
mar and  then  to  have  an  extensive  ac- 
quaintance with  the  works  of  standard 
authors.  To  put  it  more  briefly,  his  effort 
is  to  gain  control  of  the  tools  of  his  trade. 
The  student  cartoonist  has  to  do  the  same 
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thing,  he  has  to  gain  control  of  the  tools 
of  his  trade,  and  these  tools  are  the  stud>"f 
of  the  head  and  of  the  figure  both  human  j 
and  animal.  Characteristic  movancntsi 
and  attitudes,  such  as  leaping,  running,: 
standing,  sitting,  rowing,  mowing,  etc.. 
must  be  carefully  studied,  ^ 

Following  this  would  come  the  s'^'dy^ 
of  the  rules  of  simple  perspecti\'e.  compo- 
sition and  the  study  of  the  effect  of  th 
modern  processes  of  reproduction.    This 
includes   pen   and   ink    work   and   wash^ 
drawings.  ™ 

Perspective  includes  a  knowledge  of 
the  use  of  the  horizon  line,  vanishin 
points,  control  of  vision,  and  measuring 
points.  The  subject  of  vanishing  edges 
is  a  ver>'  important  one  in  many  cases.  It 
is  particularly  useful  in  drawing  streets, 
houses,  bridges,  railroads  and  in  general 
to  give  the  effect  of  distance. 

Comi>osition  takes  up  the  grouping  of 
the  masses  of  a  picture  and  brings  in  the 
laws  of  space  relation,  variety  and  center 
of  interest.  It  is  really  a  difficult  matter 
to  work  out  a  reasonable  grouping  for  a 
large  picture  and  very  often  designers 
avoid  this  difficulty  by  having  a  central 
theme  with  a  number  of  minor  objects 
grouped  about  it. 

Mr.  Williams  will  be  pleased  to  answer 
questions  and  give  criticisms  on  draw- 
ings provided  return  postage  is  en  closed  . 

Under  no  ctrcunistances  whatever  will 
the  publisher  or  Mr.  Williams  hold  them- 
selves responsible  for  the  safe  return  of 
either  drawings  or  letters. 

Address  all  communications  to  H.  W, 
Williams,  44  Arlington  St..  Haverhil!, 
Mass, 
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Patent  ORAfTwa 


Applying  for  a  Patent 


N  order  to  apply  for  a 
patent  it  is  necessary  to 
file  in  tht  Patent  Office 
at  Washin^on,  D.  C» 
a  Petition,  Affidavit  of 
Invention,  Drawrings, 
and  Specification,  all  of  which  must  be 
prepared  in  legal  form  and  in  accordance 
with  official  rules  and  practice  of  the 
office. 

This  can  best  be  done  by  a  reHabl.^  at- 
torney  but  an  applicant  should  under- 
stand some  of  the  requirements,  too. 

The  Patent  Office  does  not  require  a 
model  to  be  furnished  in  order  to  apply 
for  a  patent,  but  if  the  attorney  is  not 
near  enough  to  see  the  one  made  by  the 
inventor,  then  one  should  be  sent  him 
unless  good  photographs  and  dra wrings 
can  be  supplied. 

Since  the  drawing  attached  to  the 
specifications  and  claims  is  to  be  on  a 
special  size  sheet,  no  attention  need  be 
paid  to  having  the  original  sketches  of  a 
unifonn  size.  WHien  ready  to  apply  for 
a  patent  secure  as  much  evidence  of  the 
reliability  of  some  attorney  you  have 
heard  ot  and  consult  him  about  the  mat- 
tcr,  explaining  as  much  as  necessary  so 
he  can  prepare  an  outline  enough  to  per- 
mit a  preliminary  search  being  made  of 
the  records  in  the  Patent  Office  to  see 
that  no  interference  will  take  place  should 
the  application  he  made. 


This  usually  costs  $5.00  and  an  attor- 
ney often  supplies  copies  of  existing 
patents  that  look  the  least  like  the  one 
in  question. 

If  it  is  thought  that  tliere  will  be  no 
interference,  the  case  is  then  prepared  for 
the  examiners  and  the  application  duly 
made. 

The  drawings  should  be  made  and  let- 
tered so  that  the  specifications  can  be 
written  up  including  the  proper  refer- 
ence to  the  different  parts. 

The  drawings  should  be  made  upon 
paper  stiflF  enough  to  stand  in  the  port- 
folios, the  surface  of  which  must  be  cal- 
eiulered   and   smooth. 

The  best  is  patent  office  bristol,  there 
being  a  style  on  the  market  printed  with 
margin  and  headings  all  ready  for  use, 
thouf'-h  the  surface  is  not  of  the  best, 

The  size  of  a  sheet  on  which  a  draw- 
in'^  is  made  should  be  exactly  10x1 /i 
inches  with  margin  lines  one  inch  from 
ail  edges,  leaving  a  clear  space  of  8x13 
inches. 

One  of  the  smaller  sides  is  regarded  as 
its  top  and  measuring  downward  from 
the  margin  or  border  line,  a  space  of  not 
less  than  I'/i  inches  is  to  be  left  blank 
for  the  insertion  of  title,  name,  number 
and  rlate  which  is  put  in  by  the  patent 
officials. 

All  drawings  must  be  made  with  the 
pen  only,  using  the  blackest   India  ink 


J 
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Every  line  and  letter,  including  the  sig- 
nature must  be  absolutely  black. 

This  applies  to  all  lines,  however  fine, 
to  shading  and  to  lines  representing  cut 
surfaces  in  sectional  views.  All  lines 
must  be  clean,  sharp,  and  solid  and  they 
must  not  be  too  fin^?  or  crowded. 

Surface  shading,  when  used,  should  be 
lift  very  open.  Sectional  shading  should 
he  by  oblique  parallel  lines,  which  may 
be  about  one-twentieth  of  an  inch  apart. 
Drawings  should  be  made  with  the  few^- 
est  lines  possible  consistent  w^th  clear- 
ness, for  the  drawings  are  subjected  to 
photographic  reduction  which  decreases 
the  space  between  the  lines. 

Shading  (except  on  special  view^s), 
should  be  used  only  on  convex  and  con- 
cave surfaces,  where  it  should  be  used 
sparingly  and  may  be  dispensed  with  if 
the  drawing  is  otherwise  well  made. 

The  plane  on  which  a  sectional  view  is 
taken  should  be  indicated  on  the  general 
view  by  a  broken  or  dotted  line. 

Heavy  lines  on  the  shade  sides  of  ob-, 
jects  should  be  used  except  where  they 
tend  to  thicken  the  work  and  obscure 
ihe  reference  letters. 

The  light  is  always  supposed  to  come 
from  the  upper  left  hand  corner,  at  an 
angle  of  forty-five  degrees. 

Imitations  of  wood  or  surface-graining 
should  not  be  attempted. 

The  scale  to  which  a  drawing  is  made 
ought  to  be  farge  enough  to  show  the 
mechanism  without  crowding,  and  two 
or  more  sheets  should  be  used  if  one  does 
not  give  sufficient  rcwmi  to  accomplish 
this  end ;  but  the  number  of  sheets  must 
never  be  increasetl  unless  it  is  abso- 
lutely necessary. 

Sometimes  the  invention,  although 
constituting  but  a  small  part  of  a  ma- 
chine, has  to  be  represented  in  connec- 
tion with  other  and  much  larger  parts 
In  a  case  of  this  kind,  a  gcneraJ  view  on 


a  small  scale  is  recommended^  with  one 
or  more  of  the  invention  itscif  on  a  rauclj 
larger  scale. 

Letters  or  figures  may  be  used  for 
reference,  but  they  should  be  well  made, 
and  when  at  all  possible  should  not  be 
less  than  one-eighth  of  an  inch  in  height, 
that  they  may  bear  reduction  to  one- 
twenty-fourth  of  an  inch,  and  they  may 
be  much  larger  when  there  is  sufficient 
space. 

Reference  letters  must  be  so  placed  in 
the  close  and  complex  parts  of  drawings 
as  not  to  interfere  with  a  thorough  un* 
derstanding  of  the  same  and  to  tliis  end 
should  rarely  cross  or  mingle  with  the 
lines. 

The  illustrations  on  pages  of  current 
topics  under  head  of  new  patents  shows 
the  manner  of  putting  in  the  reference 
lines  from  the  letters  to  the  part  indicated. 

As  is  seen,  they  are  carried  out  some 
distance,  but  if  placed  on  the  face  of  the 
object  where  sectioned,  a  blank  space 
should  be  left  in  the  shading  for  tlie  let- 
ter. 

If  the  same  part  of  the  invention  ap- 
pears in  more  than  one  view,  it  should 
always  be  represented  by  the  same  letter. 

Great  care  should  be  exercised  in  tb 
matter  of  drawings,  or  they  will  be  re 
tnrnetJ  to  the  applicant,  but  at  his  sugges- 
tion and  cost  the  officials  will  make  the 
necessary  corrections. 

One  of  our  data  sheets  this  month  is 
chart  for  draftsmen  as  recommended  b; 
the  Patent  Officials, 


i 


Civil  Service  Examination. 

The  United  States  Civil  Service  Com- ' 
mission  announces  an  examination  on 
July  19-20,  1905,  to  secure  eligibles  to 
fill  a  vacancy  in  the  position  of  draftsman 
in  the  office  of  tlie  surv^eyor- genera  I  at 
Phenix,  Ariz.,  at  $4  per  diem.  In 
applying  for  this  examination  the  exact 
title,  ** Draftsman,  Land  Office  Service,'* 
should  be  used. 


Current  Toric 


Puali  On. 

f  you  have  a  job  worth  keeping. 

Just  push  on  ; 
Some  one  for  it  may  be  seeking. 

So  push  on. 
Work  the  very  beat  you  can, 
Better  than  the  other  man » 
You  'will  find  it  the  best  plan 

To  push  on. 

If  your  brain  you  nearly  rack, 

Just  push  on  ; 
With  A  nut  hard  to  crack, 
Just  push  on. 
Tho'  your  head  be^ius  to  thump, 
And  you  think  youVe  up  a  stump j 
Just  work  hard  and  get  a  hump, 
And  push  on. 

Do  not  think  it*9  all  in  vain, 

But  push  on ; 
For  success  you'll  surely  gain, 
So  push  on. 
And  things  will  come  your  way, 
You  will  have  a  winning  day  ; 
Take  advice^— mind  what  I  say, — 
And  push  on. 

—A  Pencii.  Pusher. 


The  civil  engineers  are  holding  a  con- 
vention in  Geveland,  June  20-24.  Much 
of  the  proceedings  of  the  meetings  will 
have  to  go  over  to  our  August  issue. 


Our  address  is  on  the  first  right-hand 
page  inside  the  cover,  a  convenient  place, 
we  think,  but  we  occasionally  get  or- 
ders addressed  to  the  Universal  Drafting 
Mach.  Co.  Tliese,  of  course,  are  sent  to 
us,  for  there  is  no  connection  between 
the  two  concerns. 


It  will  be  noted  that  our  issues  are  com- 
ing out  near  the  first  of  the  month,  we 


are  very  glad  of  it,  even  if  the  mail  is 
not  so  full — of  kicks. 

We  believe  it  will  be  heavy  with  othv. 
things,  there  is  a  steady  increase  of  sub- 
scribers. 


As  will  be  seen  in  this  issue  the  supple- 
ments are  attached  to  the  magazine,  but 
ruled  tlie  6x9  size  so  you  can  trim  them 
down. 

It  has  been  found  that  in  a  few  cases 
the  supplement  was  overlooked  in  send- 
ing out  copies  later  than  at  the  regular 
mailing  time,  and  we  take  this  method  tc 
insure  a  complete  number. 

Simply  lift  the  staples  in  the  middle  of 
the  magazine  and  remove  the  sheet,  then 
press  down  the  wires  again.  Then,  too, 
the  sheet  will  not  be  ragged  or  torn  at  the 
edges,  when  enough  margin  is  giveti  to 
trim. 


Many  plans  have  been  devised  to  brinpj 
more  persons  in  touch  with  our  maga- 
zine but  the  latest  is  the  best^ — for  the 
subscriber. 

Circulars  and  coupons  are  now  being 
sent  to  all  subscribers,  and  their  co-opera 
tion  solicited,  the  plan  and  list  of  prizes 
beinc;  outlined. 

The  coupons  you  are  to  sign  and  pass 
over  to  some  one  interested  and  as  thev 
are  returned  to  us  we  credit  you  with 
each  received  with  your  name  thereon. 
The  prizes  are  worthy  the  effort  and  cost 
you  nothing  except  a  little  work. 

If  you  are  not  a  subscriber  send  in 
your  name  for  a  four  months  trial  for 
2't  cents  and  ask  for  lists  and  coupons. 
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The  contest  will  close  Oct.  31,  1J>05, 
and  die  results  will  be  noted  in  the  De- 
cember issue  of  The    Dr-vftsman, 


It  has  always  been  a  surprise  to  us 
why  persons  send  in  an  order  through  a 
news  dealer,  when  they  have  the  ad- 
dress of  the  publication  themselves.  A 
^eat  number  of  publications  have  pre- 
mium offers  which  they  allow  for  new 
subscribers,  but  whidi  they  do  not  care 
to  give  if  they  have  to  pay  a  commission 
to  the  dealer. 

Of  course,  when  an  agent  solicits  the 
subscription,  works  hard  to  get  it,  he 
destnxs  a  commission,  but  it  looks  rather 
queer  to  have  a  subscriber  ask  for  a  pre- 
mium, too.  Don't  do  it,  if  the  agent 
hands  you  a  copy  for  the  first  time  and 
talks  up  the  advantage  of  tlie  magazine, 
and  you  can  give  him  the  order  and  let 
him  earn  something  and  allow  the  poor 
publisher  to  livc»  too. 

If  you  want  a  premium,  don*t  favor 
the  agent,  especially  when  you  can  send 
in  the  order  yourself  and  when  you  have 
a  copy  direct  from  the  pubh'sher. 


We  were  much  interested  in  the  ar- 
ticle, '*Why  not  Organize'*  in  the  June 
issue.  There  is  quite  a  feeling  among 
the  pencil  pushers  to  form  a  society  of 
some  sort,  and  the  columns  of  The 
Draftsman  are  always  open  to  expres- 
sions on  this  subject. 

One  thing  in  our  mind  is  this,  there 
will  always  be  need  of  some  strong  mem- 
bers in  each  city  to  hold  the  society  to- 
gether. The  matter  should  be  thrashed 
out  in  these  pages,  then  a  plan  published. 
As  soon  as  possible  we  will  suggest  some 
forms  to  be  used  in  the  organization  and 
committees  can  be  appointed  at  various 
places  to  bring  the  men  together  and  ex- 
plain the  plan. 


waukee.  Wis.,  for  which  wc  feel  g^rat 
fuL 

If  each  of  our  readers  took  that  muchl 
interest,  this  magazine  would  reach  everrl 
draftsman  in  the  countrv. 


We  are  in  receipt  of  a  list  of  names  of 
draftsmen,  from  Mr.  A.  B.  Haves,  Mil- 


Why  Not  Organize? 

As  a  pencil  pusher  I  have  been  ver>* 
much  interested  in  the  several  contribu- 
tions submitted  lately  regarding  a  drafts- 
man's fraternal  organization. 

I  am  in  hearty   agreement   with    tb 
plans  submitted  by  **A  Pencil  Pusher/ 
in   the  June   number  of  our  magazineJ 
although  I  do  not  think  he  makes  himJ 
self  ver>'  clear  in  regard  to  the  examina^ 
tion  for  admittance  to  I  he  society. 

I  would  suggest  an  examination  cot 
sisting  of  questions  to  determine  whethc^ 
the  applicant  is  a  practical  draftsman  1 
whether  his  moral  character  would  leflc 
credit  on  the  organization »  and  to  ascer** 
tain  his  willingness  to  support,   enforce 
and  be  governed  by  the  existing    rule*™ 
and  regulations.  The  examination  shoul<^| 
not  be  too  rigid  or  elaborate,  as  it  would 
invol\'e  too  much  expense  and  labor.      It 
would  also  have  a  tendency  to  dis^cour- 
age  many  young  draftsmen  from  apply<fl 
ing  for  admission.  ^ 

I  am  convinced  b>  my  own  experience 
that  the  young  draftsman  is  the  one  of 
all  others  who  is  in  need  of  advice  an( 
aid  in  bettering  his  condition. 

My  endorsement  goes  with  every  effoi! 
made  to  help  one  another,  either  into 
better  position  or  to  help  any  who  migl 
be  disabled   on    account   of  sickness  or 
accident. 

We   might    make  arrangements  with 
our  editor  for  a  Question  Department 
The  Draftsman,  which  would  increaa 
the  interest  of  all  concerned. 

As  alre5»dy  suggested,  the  benevolent 
department  would  be  no  small  feature 
the  society's  activity. 

I    have  been   for  a  few  years  closely 
connected  with  a  verv  successful  mutua 
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A.  These  margin  strips  project  above  the 
upper  face  of  the  back  A,  forming  a  re- 
cess b  into  which  fits  the  cork  facing  B, 
as  is  readily  apparent  from  the  drawings. 


^  •*  -  ♦  .     \     *       * 
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cupy  a  small  space  when  not  required 
for  use,  so  as  to  permit  of  being  more 
conveniently  carried  about  than  are  such 
squares   as   ordinarily   constructed   with_ 
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Upon  the  end  face  of  the  back  A  there 
is  secured  a  pair  of  supporting  members 
D,  which  consists  of  rectangular  strips 
of  any  desired  thickness  extending  trans- 
versely across  the  l>ottom  of  the  board, 
\\hich  serve  to  lift  it  abjve  whatever  ob- 
ject it  may  be  placed  upon  when  in  use. 
These  strips  D  have  openings  e  therein, 
which  are  adapted  to  receive  securing 
members  or  screws  d,  whiclt  engage  nuts 
or  other  suitable  hold- fast  devices  a,  seat- 
ed in  recesses  formed  in  the  upper  face 
of  the  Ijacking  A,  and  securely  hold  the 
strips  of  said  backing  together. 


SgUARE. 

No.  787.248— Generous  Wilson,  April 
11,  1905,  The  object  of  this  invention 
is  to  provide  a  square  of  the  general 
character  shown  of  a  strong  and  durable 
construction  which  shall  be  capable  of 
being  compactly  folded  up,  so  as  to  tx- 


rigid  or  non- folding  arms. 

The  construction  of  the  instrument 
obvious  from  the  illustration. 


fercnt  position  will  conifoiiic  to  form  tlif-      most  wonieii  enuu^^h  note  paper  and  they 
ferent    tools    and    instruments    such    as     v^ill  tell  vou  all  thev  know. 


BOOK  REVIEWS. 


Tlie  fifth  edition  has  appeared  of 
** Manual  for  Engineers/'  published  by 
the  University'  of  Tennessee,  Knoxvitle, 
Tenn.  It  has  been  published  from  time 
to  time  with  its  rea!  object  to  increase 
the  interest  of  men  of  aflfairs  in  technical 
train  in  g^. 

These  books,  which  are  2Vi:x5Vi>" 
leather  bound*  contain  many  tables  and 
other  data  for  engineers  und  business 
men. 

In  all»  there  are  230  pages  of  matter 
such  as  found  in  the  eng:ineer*s  hand 
t)ooks»  but  in  a  neat  and  compact  form. 


"Practical  Wood  Carving/'  is  the  title 
of  a  new  book  by  Mr.  Fred,  T,  Hodgson, 
the  w*cll-knovvn  writer  on  subjects,  and 
bears  his  stamp — simplicity — in  its  make- 
up. 

It  is  well  suited  to  the  needs  of  carpen- 
ters,  joiners,  amateurs  and  professional 
wood  carvers,  being  a  guide  to  all  kinds 
of  wood  carving. 

There  are  over  two-hundred  illustra- 
tions, diagrams  and  designs  in  the  275 
pages »  and  these  are  clear  and  of  good 
size. 

The  lessons  in  this  book  commence  at 
the  very  beginning  of  carving  and  lead 
the  young  worker  by  easy  steps  through 
the  mazes  of  the  art  until  he  is  able  to 
do  good  work. 

The  book  Is  well  bound  in  cloth  with 
gold  title,  price  $1.50,  and  published  by 
Frederick  J.  Drake  &  Co.,  211  E,  Madi- 
son, Cliicago.    ^ 


A  new  periodical  has  appeared  en- 
titled American  Carpenter  mid  Builder, 
from  Giicago. 

It  is  the  regulation  size,  9x12,  and  con- 
tains much  matter  of  interest  to  the  car- 
penter and  builder. 


New  25c.  Books. 

The  following  have  been  added  to 
line  of  25-cent  books : 


Wood    Turning.     91    pages.      Tell 
about  lathes,  chucks,  slide  rests  and  Itir 
ing  tools  and  methods  of  working,  boii 
plain  and  ornamental,  including  the  tur 
ing  of  classical  cblumns. 


Artificial  Stone,  Terra  Cotta,  Et 
92  pages.     Tells  about  the  history  an^ 

the  manufacture  of  various  sorts  of  artifi 
cial  stone  and  terra  cotta,  a  companion 
volume  to  Concrete, 

Glazing.     94  pages.     Gives  in  forma-     | 
tion  about  glass  used  for  building  pur- 
poses,   treating    on    the    invention    and 
manufacture,    design,    staining,  etching,     < 
placing  windows,  etc,  | 


Dry  Batteries,  59  pages.  Tells  hovr 
to  make  and  use  them  in  detailed  instruc- 
tion which  any  amateur  electrician  cao 

follow, 


Draughtsmanship,  94  paecs.  Givt? 
hints  about  drawing  that  will  be  useM 
to  anyone  w^ho  has  to  draw  plans. 

Electricity,  A  book  arranged  ini 
the  study  of  beginners. 


Electrical  Circuits  and  Diagrams 
Up-to-date  designs  for  the  installation  *  I 
bells,  annunciators,  electric  gas  lightins 
telephones,  dynamos,  etc. 


Simple  Electrical  Working   Mol»- 
Eis,     How  to  make  and  use  them. 
The  Industrial  Pub.  Co.,  1 6  Thomas  St.. 
New  York.     Box  L,  1852. 


To  black  small  articles  of  polished 
brass:  Make  a  strong  solution  of  nitrate 
of  silver  in  one  dish,  and  of  nitrate  of  cop- 
per in  another.  Mix  the  two  together  and 
plunge  the  brass  into  it.  Now  heal  the 
brass  evenly  until  the  required  degree  q( 
dead  blackness  is  obtained. 


Devoted  to  DrafUnir,  IflustmtliTf  and 
Home    Study* 

FUBt,lSHHD  MONTHLY  AT  CLEVEI-ANB,   OHIO. 


\     Ribbing  of  Fly-Wheets  and  Pulleys.   '/ 


X  the  article  on  Mechani- 
cal Designs  in  the  May 
numl>er  of  The  Drafts- 
x%tAN  there  were  illustra- 
tions of  several  forms  of 
rims  for  belt  wheels.  I 
would  like  to  call  attention  to  a  few 
points  in  regard  to  the  form  of  rims  that 
I  think  will  be  of  interest  to  draftsmen. 
The  rira  sections  shown  in  the  above 
named  article  arc  such  as  are  given  in 
most  text'books  on  machine  design,  but 
they  arc  carefully  avoided  by  good 
designeri  at  the  present  time. 

The  condiiion  of  a  pulley  rim  under 
the  action  of  centnfii)<al  force  is  that  of 
a  continuous  beam  uuiformly  loaded.  It 
is  held  in  at  the  arms  and  bulges  out 
between  them  This  places  the  greatest 
strain  on  the  inner  side  of  the  rim  near 
the  arm.  Now  if  there  is  a  comparatively 
light  rib  on  the  inside  of  the  rim,  as 
shown  in  Fig.  2,  or  if  this  Ije  separated 
iQto  two  ribs  and  placed  at  the  outer 
edges,  as  in  Fig.  3,  the  greatest  strain 
will  come  at  the  inner  edge  of  the  web 
where  there  is  the  least  aniouut  of  metal 
to  resist  it.  Consequently  small  cracks 
tese  points. 


cracks  only  extended  through  the  rib, 
the  rim  would  be  slightly  stronget  than 
before »  but  when  a  crack  is  once  started 
in  cast  iron  it  will  continue  to  "*  creep" 
slowly,  and  the  result  is  apt  to  be  another 
d  isas  I  rou  s  be  It  wh  eel  e  x  plos  io  n , 

I  do  not  mean  to  say  that  wheels  can 
not  be  ribbed  to  advantage,  but  care 
should  be  taken  that  they  are  not  ribbed 
in  such  a  way  as  to  weaken  them. 

Let  us  consider  the  particular  case  of 
a  rim  24'  face  and  2'   thick    (Fig.    1). 

The  section  modulus  — tt-   —  16,      Now 

suppose  fiC '  be  taken  off  the  lower  side 
and  made  into  a  rib  at  the  center  iis 
shown  in  Fig»  2,  or  that  ii  be  divided 
nnd  placed  on  either  side,  as  in  Fig.  5, 
The  section  modidns  can  be  easily  conu 
putcd  from  conunon  rormuhe  which  may 
he  found  in  the  Cambria  Hand  Hook, 
and  is  ii.S  Hence  this  rim  is  only 
about  ^  as  strong  as  l>efore. 

Now  suppose  we  make  the  rim  i)^* 
thick,  and  place  the  metal  thus  removed 
into  a  rib  at  the  center  \\i''  x  r43^&\ 
The  cross  sectional  area  is  the  same  as 
before,  but  the  section  modulus  is  in- 
ed   to   78-6.  ^Jljgj-efore    Fig,    4   is 


llllie__ci£ased   to   78-6.       There 

miir       mm 
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nearly  five  times  as  strong  as  Fig.  i ,  and 
more  than  61-2  times  as  strong  as  Figs. 
2  or  3.  Thus  it  wil!  be  seen  that  a  projier 
distribution  of  metal  in  a  rib  is  a  great 
advantage.  It  is  also  an  advantage  in 
easting,  as  the  rim  and  web  are  of  the 
same  thickness  and  will  therefore  cool 
evenly,  thus  avoiding  as  much  as  possible 
the  cooling  strains. 


m^^J^/^m^^J^J^M^^^:^^:!^. 


=  .01 


to  to  represent  shaft  diameters,  and  are 
plotted  from  the  formula:- 

4KEt 

which  is  the  formula  for  the  deflection 
of  a  beam,  supported  at  the  ends,  with  a] 
load  at  the  middle,  allowing  .01'  for  thel 
deflection.     In  the  general  formula  there] 
are  so  many  variables  that  it  is  impossible 


Z4' 


*^j^y^/y^r.^f'^^j'^/^^//j'//'y^///y^^yy^//r^w/^/^M 


^^ 


1 


-fe^ 


Another  point  that  may  be  considered 
is  that  midway  Ijetween  the  arms  the  rib 
is  in  compression,  and  as  cast  iron  will 
stand  considerably  more  in  compression 
than  in  tension,  the  height  of  tlie  rib 
may  be  reduced  at  this  point,  as  shown 
in  Fig.  5.  It  will  be  found  that  to  be  of 
uniform  strength  it  should  be  about  ^s 
as  high  here  as  near  the  spokes. 


Cyrves  for  Shaft  Deflect  ion. 

The  accompanying  curves  are  to  assist 
in  determining  the  size  of  shaft  necessary 
to  carry  a  given  weight,  the  distance 
between  supports  l>eing  known. 

The  curves  numbered  i^^-^,  i^t  2.  etc  , 


to  plot  a  curve  or   series   of  curves   X 
cover  all  cases,  so  it   was  necessary^  ti 
eliminate  all  but  two  factors.     This 
done  by  plotting  one  curve  for  each  dia^ 
meter  of  shaft,  and  placing  the  deflect! 
equ alt 0.01*.      This  value  was  chosen 
because  it  is  the  maximum  allowable  in 
certain  work.     E  is  the  modulus  of  elas- 
ticity,  and  for  the  material  used,  28,000,^ 
000  is  the  proper  value,    f  is  the  momcnl 
of  inertia  equal  to 

irr* 


for  a  beam  of  circular  section,   r  being 
the  radius. 

Substituting  these  values  in   the  for 
mula  given  ab^ve^  we  have 


I 


48  X  28.()0i),nO0  X  *r* 
4 


=  .0l 


This  may  be  reduced  to 


^  _    10.5tH>>W[>r* 


II  earl  V. 


«A') 


(The  actual  value  of   the  constant  is 
10.555.776,  but  the  other  value   is   near^ 
enough  for  practical  purposes,  and  give 
values  as  nearly  correct  as  it   is  possibli 
to  read  the  curves.) 

To  obtain  the  figures  for  the  cur^i 
different  values  are  assumed  forL,  which* 
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arresponds  to  tbc  ' '  span  in  inches ' '  on 
the  curve  sheet  and  for  the  diflfereat  sizes 
of  shaft  solved  for  W,  the  weight  in 
pounds  which  that  diameter  of  shaft 
would  sustain  at  its  middle  point  with  a 
deflection  of  .01  inch. 

It  is  readily  seen  that  for  a  given  shaft 
and  a  constant  deflection  that  the  fihre 
stress  will  increase  as  the  distance 
between  supports  decreases.  In  any 
case  it  is  necessary  to  keep  the  stress 
within  safe  limits.  Id  order  to  deter- 
mine  approximately  what  the  stress  is 
for  the  different  conditions  of  load  and 
span,  the  curves  *  A/'  **B/'  *C'*and 
**  D"  were  plotted. 

The  fibre  (maximum)  stress  in  a  l>eam 
supported  at  the  ends  and  loaded  in  the 
middle  is: — 

Mr  (b) 

I 

where  r  and  I  have  the  same  significance 
as  before,  and  M  is  the  bending  moment, 
equal  to  W  L. 

4 
Wherever  the  cun^e  marked  D  inter- 
cts  the  shaft  curves  the  fibre  stress  w^ill 
"he  5,000  pounds  per  square  inch  for  the 
load  and  span  represented  by  that  point. 
The  points  of  intersection  of  this  curv^e 
with  the  shaft  curves  are  found  as  fol- 
lows :— 

Substitute  5,000  for  f  in  (b),   and  in- 
serting the  value  of  M  we  have  : — 
yn^    r 

4 


f  = 


meters,  we  may  read  off  on  a  slide  rule 
the  corresponding  values  of  L. 

The  points  for  the  curves  **A,*'  *'B** 
and  **C  "  were  obtained  in  the  same  way 
by  substituting  2,000,  3,000  and  4,000 
respectively  for  f  in  equation  (b). ' 

It  seldom  happens  that  a  fly-wheel, 
armature  or  pulley  is  located  exactly  at 
the  middle  point  between  two  bearings, 
but  it  will  be  found  that  the  use  of  these 
curves  will  usually  give  the  proper  dia- 
meter of  shaft  for  a  given  case. 

Suppose  the  distance  between  supports 
to  be  70  inches,  and  the  w^eight  on  the 
shaft  6,cxx>  pounds.  Referring  to  the 
curv^es,  and  following  up  the  6,000  line, 
it  will  Ije  found  to  intersect  the  70"  line 
just  tjelow  the  curve  marked  yl4  and 
between  the  A  and  B  curves,  indicating 
that  a  7  '2  i^ch  shaft  would  be  required, 
and  the  maximum  fibre  stress  would  be 
about  ^,6qo  pounds  per  square  inch. 


A  New  Water  Gauge. 

From  the  time  boilers  were  fi^rst  in- 
vented until  the  present,  the  question  of 
supplying  suitable  water  gauges  has 
occupied  the  attention  of  the  manufac- 
turers and  users  of  steam  appliances. 
The  most  familiar  form  and  the  one 
most  generally  used  consists  of  the  water 
glass  tube  type.  The  disadvantages  of 
this  type  are  w^ell  known,  their  breakage 
in  the  past  having  often  resulted  in  seri- 
ous   injury    to   the   engineer   by   flying 


That  is, 


^) 


6vO<M) 


M) 


from  which  W  L  =  5,000  ir  r>.  (e) 

Now    from   equation    (a),    W    L'    ^^ 

3,360,000  «- r*.  (f) 

Solving  (e)  and  (f )  for  L  we  find  : 

U  =  672r.  (g) 

Substituting  the  different  values  of  r 

corresponding  to  the  different  shaft  dia- 


glass,  as  well  as  in  much  damage  to  the 
boiler.  The  above  illti.stralion  shows  a 
new  form  of   gauge  which    is   manufac- 


tyj 
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demaod.  and  their  geaeral  adofHioa 
seems  ceitain  on  raiiiXRidji  both  ta  ibe 
(fnitcd  States  and    Eixopr.— ^^^ 


tared  bjr  Frank  U.  Ajfakf.  i^S  Libertj^     botlefB  tliat  tlief  air  alicady  to  great 

ftrcet.  New  York,  and  wlik^  we  tvider- 

ttaid  i#  nol  oojjr  prrfcctfr  refiable  is  %tB 

ovficatiooft,  but  wie  K»  line  and   pradi- 

cnlljr  tndeitnictihle  a»  welL    TIse  giauges 

are  jtist  twice  the  Hjse  of  octr  Ulu^traiiois, 

and  are  msoAm  of  both   iron  and   bras^. 

The  glaaib  nted  U  jS  inch  thick,  and  ba^ 

never  been  known  to  break. 

In  tue  Ihret  or  four  of  these  ranges 
are  icrewed  into  the  bofJer :  the  lowest 
one  at  a  pryint  abotit  tbrce  iocbe»  above 
the  hiRheH  row  of  tube^,  and  Ibe  others^ 
one  above  thr  other  about  three  inches 
apart,  Aa  lonj^  aa  the  water  b  aboi*^ 
the  connection  where  the  gauge  is 
icrewed  into  the  boiler,  the  circular  gla« 
front  of  the  gauge  ap[Kani  to  be  blank 
to  the  observer,  but  when  the  water 
dropn  bekrw  thin  connection,  the  water 
futui  out  of  the  gauge  down  to  the  poiut 
tllustrate<l  by  the  water  Hue  z%  shown  in 
the  illustration,  thereby  showing  a  dis 
tinct  line  atTO^  the  center  of  the  glass 
caasetfl  by  the  water  standing  at  this 
level  in  the  glana.  This  kvel  is  candied 
b>'  the  water  being  trapped  in  a  recess 
l^chiud  the  water  glas*i»  and  while  the 
water  may  go  lower  in  the  boiler,  it  can 
not  run  otjt  of  tliin  trap,  and  therefore 
a.4  long  as  the  water  is  lielow  the  connec- 
tion of  thiH  gauge,  this  line  wilt  be 
clearly  distinguished  across  the  center  of 
the  glatwi.  When  tlie  water  again  rises 
above  this  gauge  it  is  entirely  fille<l  with 
water  and  no  line  will  be  visible.  There- 
fore if  several  of  these  gauges  are  in  use, 
one  aliove  the  other,  and  the  water 
stand?*  above  the  lowest  gauge,  and  ^>elow 
the  next  oue  higher  up,  the  lowest  gauge 
would  show  blank  and  all  of  the  gauges 
above  I  he  same  would  indicate  the  line 
across  the  center  of  the  glass,  thus  show- 
ing  clearly  that  the  water  line  in  the 
boiler  is  l>ctwefen  the  lowest  gauge  and 
the  tmt  inmied lately  aljove  it. 

These  gauges  have  proved   Iheniselves 
SI)   particularly    eRicient    for   locomotive 


Npvel  Blue-Print  Apparatus. 

nx  n,  O.  GAKMAX 

The  necessity  for  luTtiig  some  coain- 
vance  to  bokl  a  tracing  or  irandyke  nega- 
ttiie  firmly  gainst  the  sensitized  Mcie- 
pdnt  paper  or  cioCh,  and  at  the  same 
time  to  protect  frooi  the  weather  both 
the  operator  and  his  material  during  the 
time  of  exposure  of  the  print,  has  gt\ien 
rise  to  many  inventions.  The  different 
devices  range  from  the  simplest  conttnoo 
hand  frame  to  the  varied  and  more  or 
less  complex  blueprinting  apparatus  of 
the  automatic  type,  and  the  price  varies 
from  the  in?-ignificant  cost  of  the  small 
hand  frame  on  the  one  extreme,  to  as 
much  as  $^oi3  to  $600  for  the  larger  and 
more  complex  machines.  The  cost  of 
labor  for  printing  is  nearly  inversely  pro* 
portional  to  the  number  of  prints  that 
the  frame  will  hold  at  a  single  exposure, 
provided  the  tracings  or  negatives  are 
fastened  together,  the  small  separate 
sheet  system  of  printing  being  veryi 
expensive.  When  several  prints  are] 
made  at  one  exposure  no  dark  room  is  \ 
necessary,  for  a  large  piece  of  paper  can 
be  quickly  placed  in  position,  exposed  • 
and  washed,  and  then  cut  apart  in  thel 
full  light  at  t^e  leisure  of  the  operator  or 
during  the  lime  of  exposure  of  another 
frame. 

It  is  not  the  purjx^se  of  the  writer  to 
describe  a  machine  which  is  better  than 
some  of  the  best  machines  we  now  have, 
but  rather  to  descril>e  a  novel  device  for 
making  both  large  and  small  prints,  the 
design  and  cost  of  which  brings  it  within 
the  reach  of  any  one  having  such  w^irk 
to  do. 

When  one  is  called  upon  to  make  only 
an  occasional  small  print  it  will  be  found 
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Iial  a  small  hand  frame  exposed  directly 
.  the  sun's  rays  is  the  most  economical 

uej^hod  ;  but  when  the  number  of  prints 
equired  increases  l>cyond  a  certain  linlit 
ad  when  the  size  of  prints  exceeds  say 
JX3  feet  or  3x4  feet,  the  hand  frame,  if 
substantially  made  l>ecomes  very  cumber- 
some. When  prints  are  being  made  con- 
tinually, as  in  a  blue-printing  establish- 
ment, the  more  complex  electric 
machines  are  necessary,  but  in  most 
places  where  drawings  are  made  tliere  is 
not  a  continual  demand  for  prints  so  that 
the  cost  of  one  of  these  machines  would 
be  a  v%aste  of  capital;  and,  too,  it  is  not 


drafts;  also  the  insidi!  track  design  takes 
up  too  much  space.  Then,  too,  both  of 
these  methods  during  rain  storms  endan- 
ger the  tracings  and  negatives.  The  third 
method  is  expensive  in  that  it  demands  a 
longer  time  of  exposure,  caused  by  the 
sun*s  ray*s  having  to  pass  through  two 
thicknesses  of  glass  at  acute  angles. 

The  blue-print  frame  to  be  described 
in  this  article  is  particularly  applicable 
for  use  in  the  oflfice  of  a  consulting  engi- 
neer, contractor,  small  di%Hsion  railway 
headquarters,  etc.  It  has  ser\^ed  a  use- 
ful purpose  in  the  blue-printing  work 
done  for  the  school  of  civil  engineering 


always  convenient  to  obtain  the  electric 
current.  In  such  case  one  is  obliged  to 
resort  to  the  sun  as  a  source  of  light  and 
to  some  cheaper  means  for  holding  the 
tracings  than  is  adopted  in  the  special 
devices.  The  large  hand  frame  must 
either  be:  1  carried  out  of  doors;  2,  run 
out  through  an  open  window  on  a  track; 
or  5.  left  K  iiig  on  a  table  inside  a  clostrd 
window.  The  first  method  is  exc^eed- 
pgly  tiresome  to  the  operator;  the  sec- 
ond allows  a  draft  to  enter  the  room  and 
disturb  papers,  etc.,  and  in  winter  time 
may  endanger   one's   health    from    cold 


in  Purdue  University.  After  considering 
all  the  points  of  economy  both  in  the 
cost  of  apparatus  and  production  of  prints 
for  such  offices  as  just  named,  where,  as 
already  statetl,  the  sun  must  generally 
l>e  the  source  of  light,  a  contrivance  for 
exposing  the  sensitized  paper  to  the  sun 
sliould  provide  For  the  follow*ing  features: 
t,  Minimum  time  of  expt^sure;  2.  pro- 
tection of  the  tracings  while  exposing; 
3.  ease  of  placing  tht?  prints  in  frame 
and  exposing  same;  |.  protection  of  thi 
weather;  5.  no  dark  room  for  cuttiii| 
paper;  6.  least  possible  encroachment  on^ 
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yfW44^  SptCt  to  mbOt, 

Hie  Teqitireamts  ste:  t .  A  south  wtii' 
daw;  2.  a  dmrtiig  board  tin  size  cxf  ibe 
window  glass;  5.  m  sopph'  of  heavy  tabic 
|MMldt«g  aad  cotton  battiiig:  4.  two  Pull- 
nan  ^irhis  window  conntefbalances;  5. 
an  ordinary  roller  window  shadie;  6. 
Ihne  bxns^:  7,  two  sp.tng  catches;  and 
S»  aocne  stioog  coed*  It  is  not  necessary 
to  pmcliase  a  glass  ol  any  kind,  since 
the  regular  window  glas^  is  nsed.      (See 

Cnt  one  piece  of  tbe  table  padding 
large  enoogh  to  co^rer  the  booid,  with 
iurpins  to  allow  taddng  to  the  avie. 
Cut  the  femainwig  piece  of  pwiding  into 
four  other  rectangles,  eadi  being  made 
soaUer  than  the  pceccdiag.  Place  the 
pad  rectan^ies  coocentricaBy  on  the 
bottd»  then  co^rer  nmfonnly  with  cotton 
batting,  and  oier  th^  pbbce  the  largest 
piece  of  pod  ■Kntiaoed  above,  the  same 
being  tacked  to  the  sides  of  the  board 
when  well  stietcbed.  This  gives  a  pyra- 
mid^ or  coowe^  form  of  cttshion  which 
insnr^  a  nniibrm  pnessttre  against  all 
ports  of  the  window  glass,  the  elasticity 
of  the  glass  aHowtsg  tt  to  bulge  into  this 
form.  Experience  shows  that  the  win- 
dow glass  should  be  hekl  in  place  with 
screws  and  wooden  strips,  putty  not  be- 
ing strong  enough  to  permanently  stand 
the  ptessnre.  Next  piaoe  the  podded 
heard  in  the  window^  and  attach  the 
hinges  to  the  lower  side  of  the  board ,  and 
to  the  bottom  sash  bar;  attach  the  :^»ri2ig 
catches  on  the  top  sash  or  00  the  md^ 
sashes  near  the  top.  This  holds  the 
board  firmly  in  place.  The  balancing 
apparatus,  consistiug  oc  the  two  Pullman 
spring  counterbalances,  are  attached  one 
im  each  window  casing  about  opposite  or 
a  few  inches  above  the  top  sash,  the  sv^- 
penders  being  attached  to  the  board  on 
each  side  at  such  a  point  between  the 
tap  end  and  the  hinge  as  to  produce 
equiltbrtum.  The  roller  window  shade 
is  fastened  to   the  casting^   about   four 


inches  above  the  top  end  of  the  booxd  an 
inch  from  the  saah,  and  both  of  its 
catches  remo^red.  oialring  it  poawhir  to 
run  up  or  down  withont  inteifaence. 
The  shade  is  operated  infnoMfirally  as 
the  board  is  raised  and  lowered,  thus 
shutting  oat  the  Bght  when  the  hoard 
is  horiznotal  and  the  ynniiiird  poper  is 
being  mserted^  and  mns  ttp  ont  of  the 
way  as  the  board  is  raised  to  a  veftkal 
posrtioa  against  the  window  for  1 
The  cord  operating  the  coil 
down  from  its  two  lower  faacners  throtigh 
two  pnllej^  in  the  window  sill  where  one 
como'  posses  ahmg  the  bottom  sash  to 
the  other  pulley.  Here  both  cords  ascend 
together  to  a  third  pulley  on  the  casing, 
where  they  both  again  der^'end  a  short 
dj^tanrr  and  aie  attached  to  the  hoard. 
The  pnation  of  the  third  jmOey  on  the 


cosnig  and  also  the  point  oi 
to  the  board  must  be  adjusted  00  tiwt 
ihc  cord  di^anee  from  this  pnDey  to  the 
pomt  of  attachment  when  the  boord  is 
in  a  horizontal  position  t^  eiinnl  to  the 
d^itance  the  shade  most  trxiel  down  to 
shot  ont  the  Hght.  When  printing,  the 
regular  shade  ts  drawn  to  where  the 
other  roQer  is  attached,  thus  shutting 
out  the  light  from  the  npper  window.  - 

When  not  in  oae  the  hinge  pins  may  f 
be  drawn,  the  suspenders  andshade  coeds 
nnhooked.  2nd  the  board  remnved,  leav- 
m^  the  window  entirely  unobstructed 
and  no  door  $pace  occupied.  If  but  one 
print  of  a  tracing  ts  wanted,  fasten  the 
tracing  on  top  of  the  seositized  paper  by 
putting  at  eacJi  comer  a  I'Mnimon  pan 
through  both  and  into  the  padded  board . 
When  the  board  is  pressed  againBt  the 
window  glass  it  wiU  hold  the  tracing 
smoothly  and  &rmly  against  the  paper. 

When  a  considerable  niunber  os  pdnts 
are  to  be  made  from  one  tracing  this 
apparatus  is  eatceptionally  rapid.  Take 
four  pieces  of  chomois,  1-2  to  1  i-l 
inches,  at  one  end  of  which  ace  ad 
two  or  three  small  robber   bonds  looped 
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lu^ellier  Pin  one  of  these  pieces  to 
each  of  the  comers  of  the  tracing  and 
draw  the  rubber  bands  over  the  edges  of 
the  board  and  hook  them  over  the  heads 
of  brass  tacks  placed  along  the  edge  of 
the  board  on  the  back  side,  Tlieii  to 
make  any  number  of  prints  cut  the 
pajier  to  size  and  sUp  it  under  the  trac- 
ing, raise  the  board  against  the  glass, 
expose  a  sufficient  interval,  then  drop 
the  lx)ard,  draw  the  i>at>er  out,  and  wash 
it  Wfth  this  arrangement,  using  fast 
paper  and  good  sunlights  ome  large  print 
every  70  seconds  has  l>een  made.  If 
working  during  a  heavy  rain  storm  the 
tracings  are  protected  from  water,  every- 
thing alx>ut  the  apparatus  being  inside 
the  room. 

The  following  statement  of  the  costs 
of  apparatus  to  take  a  3x4  foot  tracing 
includes  that  just  described  and  the  ordi- 
nary blue- print  frame,  together  w^lh  the 
high  priced  appHances : 

K  The  liest  electric  machine  ( listed  K.-f'>00  m 

Vacuum  suti  frame    {lifted), 75  (M J 

Jiel  t  c usb  km  j»u n  f  mme  ( I  i  sled ) ^;0  OO 

Apparatus  above  descrit>ed ,.,       (3  87 

The  last  named  is  itemized  as  follows  : 

1   Drawing  hoard..,.....,,...,, |1.75 

*  Pullmaii     spring    window    counter- 
balniices  at  82  C, 


yards  of  table  padding  at  7f)c,.., 1 

window  »ha^lc  with  mountings,,.,.,,.,       J 

pair  hinges  al  lOc... 

'H  pulleys  at  5c ..,., 

'2  spring  catches  at  l<>c, 

1  roll  cotton  bauinjj..,.. 

J2  feet  of  strung  cord, 


i  m 

40 
20 

15 
20 
12 
10 


^^  TotaU....„.., f;6  87 

^^  To  summarize,  the  device  here  de- 
!  scribed  has  the  following  advantages: 
I.  It  is  adapted  to  offices  requiring  a 
moderate  amount  of  blue-printing,  and 
where  the  more  costly  appliances  can  not 
be  afforded  for  lack  of  either  means  or 
space;  2.  notwithstanding  the  large  size 
of  the  board  the  connterbalancing  dev^ice 
enables  one  to  insert  and  remove  the 
materials  easily,  with  no  annoyance  in 
raising  or  lowering  a  large  window;  3. 
minimum  time  of  exposure  and  the   pro- 


tection of  the  tracings  and  operator  from 
the  weather;  4.  no  dark  room  or  l)oxes 
required  to  cut  the  small  pieces  of  paper, 
but  several  tracings  t)eing  printed  on  the 
full  width  of  the  roll  and  then  cut  apart 
in  the  full  light  after  the  prints  have 
Ijeen  dried.— 77/^'  Engineerim^  /^evf^u\ 
of  Purdtie  Universitv. 


Numbering  and  Lettering  Loco- 
motives. 

The  practised  eye  of  tlie  experienc 
railroad  man  is  quick  to  discern  the  dif- 
ferent methods  employed  by  the  various 
railroad  systems  of  the  countr>^  in  num- 
bering  antl  lettering  locomotives  and 
other  equipment.  Any  variation  from 
the  practice  employed  on  his  own  road 
is  sure  to  be  noticed  by  htm,  but  it  is 
safe  to  assume  that  the  public  in  general 
gives  it  little  more  than  a  passing  thought. 
The  diagram  herewith,  showing  some  of 
the  methods  employed  by  railroad  com- 
panies for  the  purpose  of  identification 
of  their  locomotives  and  for  advertising 
their  lines,  is  reproduced  from  77/^  /^ai/- 
war  Ag<\  which  says  : 

A  recent  item  to  the  effect  that  the 
Boston  and  Maine  has  changed  its 
method  of  niun bering  and  lettering  loco- 
motives prompted  an  investigation  of  the 
prevailing  practice  on  leading  roads,  with 
some  astonishing  results.  Over  40  roads 
were  considered,  and  among  these  there 
are  few  whose  practices  correspond » 

The  object  of  numbering  is,  of  course, 
for  identification,  either  in  the  yardSj  on 
the  road  or  in  the  roundhouses,  shops 
and  terminals.  The  object  of  lettering 
seems  n|>on  investigation  to  be  the  out- 
come of  an  advertising  spirit.  Except  in 
the  terminal  districts,  locomotives  seldom 
run  over  the  tracks  of  foreign  roads,  and 
when  they  do  so  regularly  the  employes 
can  distinguish  the  locomotives  of  any 
road  from  their  appearance  or  numbers 
without  reference  to  the  initial  or  name. 


ZZJi 


THE  D3lAFT?iL\X. 


■iit.iiif    3:  fti:^  tilt  jiornaTCT't    ^sii«JI;'»   if      r:cjsi5*r*'f. 
7ia^*!^:ngtrr  :a:x  -nu:  fet  ::  isywij        Tiit      ibt  maf  Tit 

laeri      Trit  rrrr-iier    -c  tbt  'xSmrhKzii       tr'.z      VTur 

rJ-jT  r^  errTfj-  -  irr  ltii 
?»i>  • » -"i  1    *•  *    Tr :  >r .  ■  :>ei:  "L ; 

will    Ttbw    b'V    tr.i-    if 

E::iix":.»tr  -•:  icai:ri£  --lauf. 
Tht  si'jt  mn-jer*  rn.:- 

lirt    3D12*:i3*rf:L      215     3*.     :f 

f ts«r  ''uniirji    it-   c  ?  f  1 1  l  3 

lbs  bi:a:i!hrt:  sni  rj^-ir 
:ht  ruiLritr:'  ^jia:t  it 
frrini  sJwfcvf  V  hfji:  ir 
tht  ::£Ht  rr  aors'iit-eni 
i r k: -im : c : \*:?-    zm c    ? w* r: ::r 

'■:s:jlc.y*:i     n.    :':jt    -fKL* 

■•L.nt>  :"insi'Jt:''a*»:>  Si:: 
"f'lr  Trestrn:  :»::-:KHfi>  v.-! I! 
D't*.  "'K-  ;-:jiisids-f-       Tht 

hrtt       pr')n;:Titfii:    i  •  f  - 

:>;l;.  »:  i-unirnr:  liii:^  o: 
Tianit  liiic  :bt  iist:  '>:  :i»t 
Tfw*^;:  :>c^ssir»!t  jt'ttfrf  nr 
firu-t-    a>  a  nita-^r.^r  :♦: 

i')r   nr.TT::it.— :ni    ;:n      if::sr:ni:    art  :r 

)  init    ::;•   ciiL  ten  ie:     ..l:h:»i:cr::     ■:  v:\\'.  .:::«n::>;.r;i. 

Dt-  stt'T-.  ':;.::  s'  1 : : ' :  -  <;i  .:r  an   n  r li-^    *  c  . : : >  i t- :  *  t.'"r>    : 

:»t*::>f  V.-:".:.  'i-»ini     i-:- »r:."in>  :\v;  r^lii; 

.'-^r     a-   h  'ia>:>   :^i'    ".ntst    :  iir :■...:*>  •:>        :i.  u  i.t": 


~jt    -.hii-.  2r   vbt-iberiht  rrll 

Vt-nasJia  '       Scio  Lent 
lii'.f  rias:*'   tic  at  jnc:cD:c:ve* 


r  E  >-  D  K  R 

C-KB 

DOME 

.:» 

321 

:  r  ».  F 

3X1 

* 

F'EK  ^s>  :_\  A-N  L*^ 

:.-.r 

•• 

1-  I    R    Fl 

31. 

3 

-321 

vxiL— MCR*.    ^<«cirir 

3£J 

3 

ifHir.K  w.i.n*- 

321 

52j 

3 

B   &    0 

S2J0 

SSIO 

^ 

321 

C  R  I  fit  P 

2 

3210 

c«^«.-. 

SIC 

2 

>:  V  c  A  H  5* 

3210  -— -^ 

Bsir 

3210 

■■fij»=r 

as» 

321 

4^^ABC3«iJ^ 

321 

\A.NriAL.iA    :-:ne 

ar: 

321 

""asi"" 

SI 

BIG    FOLR 

C  V  C  fc  f=-  L 

3S1 

-£lC-i^OO    *     •wi-TO?^ 

3C1 

S2] 

321P 

32  JO 

kissdltr:  pacific 

SSIO 

321 

3Si 

k&  K  £k  T 

SSI 

'321 

rCTTOK    BELT 

S21 

321 

'321          . 

^ 

521 

321 

C  Pfi  32i 

» 

^  *=   «^  t  5  F*i  H 

321 

c"»r.s»jere:. 

.■:  k-::e7::i. 


:i:s::l.-'!St::".  :  -  different  methods 
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..::je::K-:-.:  v  inch  seem?  10  be 
::';:  '.iit  i.-Vi^:  number  i^  that 
:iL  ■r»c.-im:«::-L  number  i*  placed 


ill  laT^  SgUTes  upon  the  lender,  the 
name  on  the  cab  and  the  locomotive  num- 
ber upon  the  dome.  From  the  stand- 
point of  employes  this  system  appears 
\*er>'  good,  as  the  figures  on  the  tender 
may  be  large  enough  to  be  read  at  long 
distances. 

One  road,  the  Philadelphia  and  Read- 
ing, uses  a  conv^entional  arrangement  of 
tlie  name  on  the  tender,  and  places  the 
figures  ver\'  large  upon  the  cab,  leaving 
the  dome  blank.  This  is  the  simplest 
possible  arrangement,  and  a^  carried  out 
by  the  Reading  enables  recognition  of 
the  engine  number  at  long  distances. 
The  point  may  be  raised  that  some  roads 
where  the  locomotive  numbers  run  into 
four  figures  can  not  use  so  large  numer- 
als if  they  are  placed  upon  the  cab;  but 
in  all  cases  examined  considerable  im- 
provement in  this  respect  can  be  made. 

The  New  York  Central,  for  one,  has 
different  styles  for  passenger  and  freight. 
Locomotives  in  tlie  former  service  carrj^ 
out  the  advertising  idea,  displaying  the 
road  initials  prominently  upon  the  ten- 
der, while  the  number  is  placed  above  in 
small  characters.  Tliis  arrangement  is- 
reversed  upon  the  freight  locomotives, 
making  the  number  most  prominent. 

Roads  vvhicli  are  handicapi^ed  by  two 
uames,  a  popular  name  and  corporate 
title,  as  the  "  Monon'*  and  **  Chicago, 
Indianapolis  and  Louisvile/*  are  obliged 
either  to  drop  one  or  to  go  to  consider- 
able length  to  place  both  names  and  the 
requisite  numljers  upon  the  locomotive, 
with  the  result  that  the  kgibility  of  the 
number  suffers. 

Considering  the  appearance,  without 
regard  to  the  utilitarian  requirements, 
the  .style  adopted  by  the  Pennsylvania 
and  its  allied  lines  is  hard  to  surpass  for 
simple  dignity  and  symmetrical  arrange- 
ment. The  Reading,  on  the  other  hand, 
while  fully  as  simple,  displays  the  num- 
ber much  better.  It  does  not  make  so 
handsome  an  appearance,  but  the  figures 


can  be  read  at  long  distances,  while  leav- 
ing the  dome  and  back  of  the  tender 
blank,  and  reduces  rhe  amount  of  letter- 
ing to  a  minimum.  Obviously,  w^hen  the 
number  is  on  the  cab,  it  is  unnecessar\' 
to  place  it  on  the  dome,  although  this 
frequently  ^s  done. 

There  seem  to  be  few  conventional  ar- 
rangements.  and  it  is  apparent  that  the 
* '  trade  mark  ' '  idea  is  going  out  of  style 
as  regards  locomotives.  It  can  serv^e  no 
conceivable  end,  as  locomotives  are  not 
interchanged  like  freight  cars,  and  the 
general  tendency  is  well  toward  f^implifi- 
cation. 


Something  Doing  In  Science. 

A  Montana  man  has  succeeded  in  rais- 
ing a  vnneless  potato. 

A  Cleveland  man  has  raised  a  potato- 
less  vine. 

A  Milwaukee  man  is  trying  to  brew  a 
foam  less  ijeer. 

A  California  man  announces  that  in 
another  year  he  will  have  skinless  grapes 
on  the  market. 

A  Philadelphia  landscape  gardener  has 
discovered  how  to  make  roses  grow  on 
dandelion  roots. 

A  St.  Louis  chemist  is  working  on  a 
substance    that   acts  as  a   fertilizer   for^ 
grass  and  {x^ison  for  weeds. 


A  R.  R.  Inventory  of  1833. 

An  old  inventor>^  of  the  Mohawk  & 
Hudson  railroad,  dated  Jan.  i.  1833, 
gives  the  following  as  the  total  rolling 
stock  of  the  road  at  that  time:  Three 
locomotives  (the  John  Bull,  the  DeWitt 
Clinton  and  the  Experiments ;  three  car- 
riages, accommotlating  12  passengers 
each;  nine,  accommodating  nine  each; 
two  accommodating  six  each,  and  three 
accommodating  i.S  each,  a  total  capacity 
of  183. 


Poverty  never  spoils  a  good  man,  but 
prosperity  often  does. 


5TIHJCTURAL 


Standard  Specifications. 


FRAMEWORK.  MAC 


^'} 


r.    ETC 


iu 


m  fOMd  holes  (caKCpt  km  0Km  of  pKfi»  of 
daa  fee  wtmifi^h  avi  vfefever  poiiBir  *^  wil  fee  piaeeil  vidi 
aflBf  oitklMvpQritnL  Tfeeaiitviilbefi^htff  ncwdnp 
awldbaAoftkbollfcKRrfQrnfcieC  ^^ 

Tkr  ■■■■■■fwliiiii  ot  Ac  masoM  «2  fiansfc  ^id  ddwer 

finer  of  ckaixr  ii> . ..socfc  ttje  pieces  or 

lanipics  IS  iky  «3I  reifom^  wtA  wtS  also  nafe  free  of  dnrgr  * 

Mrh  t«iti of  mtfemf  as _._....-•-.• *.  wifl 

rei|Bfre  U*  prnpoiy  Aieniiiiif   die  dk^fwaer  of  ifce  maCcrisL 
ShooM  «.....<»......       ^. «.*.....*...  dcrMc  to  accept  mtu 

ipspecfioii  for  RtatenaLl,  Atw  liiall  be  fnmisiiid  free  «  lAu^e  wiin 
fnnce  copies  tadu  or  all  tests  npoo  tbe  malenal  ii^uuiui  vot:  the 
won  mefooco  in  tbi 

la  all  casei  ...  shall  be  oc]Cxfiei!  tit 

adiraflce  wlKn  and  where  the  matertal  for  tiiis  woric  ts  U»  be 
maoiilixtitfedf  so  that  toetr  inspectpr  maj  be  present  Atittn^  suoi 


Full  size  teits  of  steel  eye  bars  wiU  be  required  la  sbow  oot 
ic*^  than  10  per  cent  elongation  in  the  body  of  Ae  bar.  and  ten- 
sile strength  not  more  than  5,000  lbs.  belavr  tbe  mmnmin]  tenstte 
strength  required  in  specimen  tests  of  the  grade  of  steel  from 
ijrhich  they  are  rolled.  Tbe  bars  will  be  required  to  break  in  the 
hr>dy ;  but  iboold  a  bar  break  in  the  hcad^  but  devdop  1^  per  cent 
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cloiif^ation  and  the  ultimate  strength  specified,  it  will  not  be 
cause  for  rejection,  provided  not  more  than  one-third  of  the 
total  number  of  bars  tested  break  in  the  head»  otherwise  the  entire 
lot  will  be  rejected. 

32,  Painting,  Unless  otherwise  specified »  paint  for  steel  work  will  be  of 

pure  American  graphite  mixed  in  boiled  linseed  oil,  with  proper 
dryer :  no  cottonseed  or  other  cheap  oil  to  be  used.  Where  iron 
paint  is  Specified,  it  will  be  made  of  iron  oxide  well  burned,  finely 
ground,  mixed  in  boiled  linseed  oil,  with  proper  dryer.  Lead 
paint,  where  specified,  will  consist  of  pure  white  lead  mixed  in 
boiled  linseed  oil,  with  proper  coloring  pigments  and  dryer. 

Unless  marked  on  drawings  or  otherwise  distinctly  specified, 
the  painting  required  will  be  as  follows:  All  steel  work  is  to  be 
given  one  good  coat  of  paint  in  shop  before  shipment »  those 
parts  which  are  in  contact  being  given  a  thick  coat  before  they 
are  assembled  or  riveted  up.  All  anchor  bolts  and  bottoms  of 
base  plates  are  to  be  given  two  thick  coats  before  shipment. 
After  erection,  all  the  steel  work  to  receive  a  second  coat  thickly 
and  evenly  spread,  well  worked  into  all  joints  and  crevices.  All 
machined  surfaces,  such  as  pin  holes,  pins,  rollers,  etc.,  will  be 
thickly  coated  with  white  lead  and  tallow  before  shipment. 

The  underside  of  all  tin  roofs,  the  lining  of  all  gutters,  and 
all  flashings  will  be  given  two  good  coats  of  paint  before  they  are 
laid,  and  after  the  roof  is  completed,  two  coats  of  paint  thickly 
and  evenly  spread.  Exterior  of  conductor  pipes  will  be  given 
two  coats  of  paint.  In  all  cases,  the  kind  of  paint  used,  either 
graphite,  iron  oxide,  or  lead,  shall  be  as  marked  on  the  drawings, 
or  set  forth  in  the  general  specifications. 

Before  painting,  all  scale,  dirt,  or  rust  is  to  be  thoroughly 
removed,  and  each  coat  must  be  thoroughly  dried  before  the  next 
h  put  on.  No  painting  will  be  done  in  wet  and  freezing  weather 
unless  under  cover. 


3d.  Shlpitiertt  and 
narking. 


If  so  specified,  the  contractor  will  furnish  samples  of  paint$, 
oils,  etc,  with  his  proposal. 

Where  material  is  to  be  loaded  on  cars  or  boats,  particular 
attention  shall  be  paid  to  loading,  that  the  material  is  not  injured 
or  bent  in  shipment. 

It  will  be  properly  stayed  and  braced.  When  material  is 
loaded  on  more  than  one  car,  particular  attention  to  be  paid  to  the 
loading  of  the  same,  that  material  will  pass  easily  around  curves 


:\Ii  materia]  dot  foici^u  sfapinciil  is  to  be  thoroughly  ] 
anii  y^ateaxd  agasuit  iajmj  m  anj  vaf .  Eads  piece  s  fe[>  I 
ieparate  iBatioguMMg  otafiL  For  those  pieci»  wfcidt  arr  hoeeei 
or  packed  io  tandks^  Cbe  boxes  or  padcagcs  are  Iq  be  gi^oi  a 
scpoialjr  ifirtingWMliMg  asttk:  AI  pieces  and  padcaf^  have  co  be 
wmjfccd,  ipicipEi  to  be  nade  id  tiipBcaie,  and  to  bave  e^qioit 
marlcs  and  exact  weighti  of  eacfa  puce  maiiLgd  npon  sane 
These  iBfoices  to  be  feirwankd  tn  before 

ihfpmeiit. 

WOOD   WORK-  ~~ 

The  workmaoiUp  thtmighout  is  to  be  stricdj  firstHriass  in 
evcrj    respect    and    done    lo    tfie    satis£actioa'   and    apprmral 

of , , . .  - AB  the  carpefitcr  work  is  to  br 

pFoperiy  framed  and  jointed.  Where  morticed  or  tenoned,  tbe 
ti^nons  are  to  fit  dosdj,  particular  attentioQ  bemg  paid  to  the 
:  of  die  shoiiUers  so  that  a  proper  bcartng  b  secured.  AO 
is  lo  be  carehdhr  and  accural^  done  firom  templates. 
Where  ioiScated  on  drawings,  die  woodwork  is  to  be  prtiperhr 
surfaced;  where  not  so  indicated,  the  tonber  wtD  be 
as  rongb-sawed. 


Fasteata^ 
•sr  Woa4 
Wofk. 


Particular  attention  to  be  paid  to  the  proper 
fastening  of  all  framework  with  proper  SLzed  nails  and  spikes, 
or  other  £astentngSw  Wliere  bolts  are  incficated  on  <faawtngs,  tbef 
are  to  be  supplied  with  proper  staed  washers,  and  the  framing 
thfongfaont  to  be  done  in  a  thorottgfa  and  workmanlike  manner. 


X7.  iiUterM.  The  woodwork  dironghotit  must  be  of  tbe  best  quality  of  tbe 

kflod  specified  on  the  drawings  or  general  specification.  It  diaD 
he  iawed  tme  to  size^  oot  of  wind,  and  it  must  be  free  from  spv 
except  in  sticks  having  a  depdi  of  1§  inches  or  upwards^  when 
I  inch  of  sap  will  be  allowed  on  two  comers.  It  must  be  free  from 
wind-shakes,  loose  or  decayed  knots,  worm  holes.  '^  -^K^-  .in- 
fects that  will  impair  its  stren2:th  or  durability. 


3S*  Windows. 


"40.  State 


Windows  will  be  glazed  with  glass  of  the  thickness  specified, 
thoroughly  tacked  and  puttied  in  the  sash.  The  sash  will  be  clear 
straight-grained,  vvoll-seasoncd  white  pine  of  the  thickness  speci- 
fied, thoroughly  framed  and  jointed  together.  The  frames  will 
be  securely  fastened  in  position  and  built  so  that  the  sash  will 
^lidc  freely  ami  easily,  and  at  the  same  time  be  perfectly  weather- 
proof. 

The  hardware  used  for  the  windows  will  be  strictly  first- 
class  and  will  be  as  shown  on  the  drawings. 

Alt  wood  framework  such  as  windows,  doors,  and  their 
frames,  and  all  surfaced  timber  where  painting  is  specified  will  be 
given  a  priming  coat  of  paint  l>cfore  shipment  from  the  mill,  and 
after  erection  two  coats,  thickly  and  evenly  spread,  well  worked 
into  all  joints  and  crevices. 

ROOFING. 

Where  roofs  are  indicated  on  drawing  as  covered  with  slate, 
the  slate  will  be  laid  in  the  following  manner : 


24-inch  slates   .   . 

.    .    10 

21     "        "       .  . 

.  .     9 

18     •*         "       .  . 

.  .    rVa 

15     "         •'       .  . 

.  .     6 

10       inches  to  the  weather. 


4  1 .  Tiling, 


When  slates  are  secured  to  boards,  the  slates  are  to  be  laid 
fin  two  thicknesses  of  tarred  paper,  arranged  so  as  to  break  joints, 
and  are  to  be  secured  with  two  galvanized  nails  to  each  slate, 
Tlie  lower  or  eave  row  of  slates  is  to  be  double  and  to  be 
thoroughly  fastened.  Where  slates  are  secured  directly  to  the 
steel  purlins,  they  will  be  fastened  with  copper  wires  as  shown 
on  drawings.     The  slates  are  to  be  of  good  quality,  acceptable 

to  , of  uniform  thickness,  proptTly 

cut,  and  neatly  laid.  Ridges  or  peaks  of  roof  to  be  furnished 
with  combing  as  shown,  thoroughly  fastened. 

Where  roofs  are  to  he  covered  with  tile,  it  will  be  of  a  kind 

indicated  on  the  drawing.  The  Contractor  will  furnish  sampk^ 
of  the  title  with  his  proposal  The  tile  is  to  be  well  laid  and 
fastened  with  two  copper  or  galvanized  iron  wires  to  each  tile, 
connecting  same  to  purlins  or  slats.  The  roof  is  to  well  pointed 
with  cement  tliroughoiit  and  to  be  done  in  a  thoroughly  workman- 
like manner.  Particular  attention  to  be  paid  to  the  lower  row 
of  tile  that  it  is  thoroughly  well  fastened  and  the  edges  protected 
against  breaking  or  cracking  off. 
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CoiTcrete  Work  and  Brick  and  S&me  Mstamnj, 
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the  enn^s  instead  of  going  through  the 
tedious  process  of  laying  out  a  cycloidal 
or  involute  curve. 

Prof.  A.  Edward  Rhodes,  in  the  article 
following,  will  take  up  this  part  of  the 
subject. 


Wti#«l  Ceiring. 
By  Prof.  A.  Edward  RuonES. 

The  best  shop  method  I  know  for 
drawing  the  teeth  of  w^heel  gearing  rap- 
idly and  approximately  correct  is  shown 
in  Fig.  r»  and  is  used,   I  believe  in   the 


H 


The  following  simple  formula  may  be 
used  when  drawing  the  teeth  of  whed 
gearing  when  the  pitch  is  knowTi : 

A  =:  B  X  number  of  teeth   -^  3.1416, 

B  =  Pitch  =  distance  between  centers 
of  teeth  on  pitch  circle, 

C  -  B  X  1.25. 

D  ^  B  X     .75- 

E  =^  B  X     .32. 

F  =  B  X    .38- 

G  ^  B  X     .50* 

H  —  Pitch  circle. 

For  gears  of  pitches  less  than  ^ '  the 
the  involute  or  single  curve   system  is 


T 


./ 


fy<\ 


/ 


s 


Fig.  1. 

majority  of  drafting  rooms,  especially  for 
wheels  of  from  %%  '  to  2"  pitch.  Making 
the  drawing  may  be  explained  as  follows: 

H  is  the  pitch  circle  on  which  the 
idth  of  the  teeth  and  the  spaces  between 
iTiem  are  marked. 

Theu  with  a  radius  C  equal  to  a  pitch 
and  a  fourth  from  the  middle  of  each 
tooth  on  the  pitch  circle,  describe  the 
sides  of  the  tops  of  the  the  teeth. 

The  sides  of  the  teeth  within  the  pitch 
circle  are  drawn  with  a  radius  D  equal  to 
three- fourths  of  the  pitch,  and  the  middle 
of  each  tooth  on  the  pitch  circle  for 
centers. 


L. 


/ 


Fig. 


often  used.     The  drawing,   Fig.   2,   may 
then  be  made  as  follows :  ■ 

Let  A  C  be  the  radius  of  the  pitch 
circle  P  of  the  gear. 

Bisect  A  C  at  D,  and  from  D  as  a  cen- 
ter, and  wnth  a  radius  A  D  or  D  C,  draw 
the  semicircle  A  E  C. 

Bisect  A  D  at  F,  and  from  A  as  a  ccn^ 
ter.  and  w^ith  a  radius  A  F,  draw  an 
cutting  semi-circumference  A  E  C   in 

From  the  center  C,  with  a  radius  equa 
to  C  B,  draw  a  circle  M,  which  wnll  be' 
the  base  circle  on  which  all  the  centers 
of  the  tooth  arcs  are  located,  and  th^f 
radius  R  of  each  tooth  arc  Is  equal  to  A- 
B,  which,  as  will  l>e  seen  by  the  con- 
struction, is  equal  to  one-fourth  of  the 
radius  A  C  of  the  pitch  circle. 
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To  find  the  addendum  circle  H,  multi- 
ply the  circular  pitch  (distance  B,  Fig.i), 
by  .3183.  The  result  will  be  the  dis- 
tance G  from  the  pitch  circle. 

The  distance  from  the  pitch  circle  to 
the  whole  depth  circle  N  is  equal  t#  G 
plus  ,\,  of  the  thickness  of  the  tooth  at 
the  pitch  circle  P. 

All  gear  wheels  should  have  their  teeth 
strengthened  by  as  large  a  fillet  at  the 
root  of  the  teeth  as  clearance  will  permit. 
as  this  is  the  point  where  teeth  usually 
break  off. 


Problam. 


To  draw  an  arc  through  jioint  P  and 
tangent  to  circle  H  and  the  right  hnc 
XY.     Send  in  solutions. 


It  isn't  hard  for  a  clerk  to  find  good 
points  in  a  boss  that  finds  good  ones  in 
him. 

You  can  trust  any  number  of  people 
with  your  mone>',  but  mighty  few  with 
\our  reputation. 


When  a  man  whines  that  he  is  being 
held  down,  the  truth  is.  as  a  general 
thine,  his  boss  can't  hold  him  up, 


M^m  T|m|^p.t|Tnr    {l||^ni| 


Fellers  tlVt  blunder  c'n  l:>e 
divided  int'  two  classes,  — one 
th't  says  "  I  thought/'  an' 
another  lh*t  says  **  I  didn't 
t h  i  nk  /  * — /c»7/   f  i'isf . 


TiiK  i/o//arh  tlie  final  temi  in  almost 
every  equation  which  rises  in  the  practice 
of  engineering  in  any  or  all  of  its 
branches,  except  qiialifiedly  as  to  mili- 
tary and  navaU  where  in  some  cases  cost 
may  be  ignored.  In  other  words,  the 
true  function  of  the  engineer  is,  or 
should  Ije,  not  only  to  determine  how 
physical  problems  may  l>e  solved,  but 
also  how  they  may  be  solved  most  econo- 
micalh  . 


Ordering    and    Marking    Blue- 
prints. 

Systems  in  regard  to  ordering,  mark- 
ing, delivering  and  filing  blue-prints 
vary  in  different  mauufacturiiig  plants, 
To  a  great  extent,  however,  the  same 
general  conditions  exist. 


The  following  gives  the  routine  of  a 
blue-print  order  card  at  present  being 
used  by  the  Browning  Engineering  Co. 
First  let  us  consider  what  a  blue-print 
really  is.  Broadly  we  may  say  first  that 
it  is  an  order  to  the  shop  from  the  billing 
department.  And  as  these  orders  at 
times  are  needed  immediately,  as  in  the 
case  of  repair  work,  it  stands  to  reason 
that  the  sooner  it  can  t>e  consistently 
delivered  the  better  for  all  concerned.  At 
the  same  time  correct  records  should  be 
kept  for  future  reference.  So  secondly 
we  can  call  our  blue- print  a  record. 

Fig.  r  shows  the  Blue- Print  Order 
Card  before  being  filled  in.  These  forms 
are  padded  and  used  as  follows  :  The 
billing  clerk  having  made  out  the  bill  of 
material,  say  for  a  repair  job,  then  fills 
out  this  blank  see  Fig.  2),  being  a 
special  marked  up  print.  The  new 
drawing  number  is  given,  also  the  trac- 
ing number,  to  notify  the  blue-print 
boy  which  one  to  use.      Then  the  shop 


The  Brownino  Engineering  Co. 

CLEVELAND,  O, 


Sheet  No. 


S.  O,  No. 


Tracing  No, 


No.  Prints  thla  S.O. 


Date  put  In  Shop  Record 

1 

1 

Date  put  In  Drafting  Record. 

Date  for  Struct'l  Shop,  one  print. 

Date  mounted  for  Shop,  one  print. 

•  •               <           »4                         *t                   M                         »» 

Date  for  Pattern  Shop,  one  print. 

Contract 


Remarks 


order  number  and  the  number  of  prints  pattern  shop  both  received  prints  before 

wanted,  in   this  case  four.      Note   that  the  record  prints  were  deliveredt     Th 

there  are  four  check  marks  in  the  small  is  the  advantage  of  this  system  :  il  allov 

squares.     This  notifies  where  prints  are  one  to  deliver  prints  and  keep  a  corn 

to  go,  and  the  space  to  the  right  of  these  record  at  a  moment *s  notice  and  withoul 

is  for  the  date  to  be  stamped  in  as  they  having  to  complete  the  rest  of  the  ordrrs 

are  delivered,  see  Fig.  3,  which  is  the  until  ready  to  do  so. 

dlled   in  notice    that  the    machine  and  When   the   rush   is  all  o\'€r,    and  all 

The  Browning  ENOiNEERtNO  Co 

CLEVELAND*  O. 
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lilts  are  made  and  put  in  record  liooks, 
the  card  can  be  filed  in  card  index  case 
or  copied  in  a  contract  record  or  drawing 
record  bookt  in  the  previous  time 
no  handling  of  books  or  records  has 
been  done.  The  order  has  been  fastened 
wUh  a  clip  to  one  or  more  blue- prints, 
The  number  of  prints  it  is  fastened  to, 
plus  the  number  of  dates  stamped  should 
equal  four  in  this  example  if  the  order  is 
filled.  When  all  dates  are  on.  of  course. 
the  card  is  returned  to  the  drafting 
room 

Should  there  happen  to  be  two  or  more 
orders  requiring  the  same  blue  prints, 
there  will  be  no  chance  of  error,  as  each 
set  of  prints  has  its  own  order  card  fast- 
ened  to  it,  and  the  shop  order  numljer 
then  notifies  which  job  they  are  for, 
Note  that  in  this  system  there  is  a  card 
for  every  sheet  number.  There  may  be 
fifteen  or  twenty  sheets  on  the  same  shop 
order,  Imt  the  sheet  number  is  the  guide. 


In  looking  through  a  city  directory 
it  was  noted  that  many  draftsmen  lived 
on  a  certain  street.  That  is  a  good  indi- 
cation that  it  is  a  nice  neighborhood.  If 
it  were  possible  to  secure  the  names  and 
locations  of  good  boarding  and  rooming 
houses  in  all  the  cities  where  draftsmen 
are  likely  to  be  employed,  and  have  this 
iufonuation  in  a  convenient  place,  il 
would  be  worth  something  to  men  of  our 
profession.  We  would  l>e  glad  to  circu- 
late this  information  if  we  had  it. 


Organization. 

Referring  to  the  article  in  Thk 
DRAin^SMAK  for  June  last  on  organiza- 
tion, I  wish  to  say  that  I  think  the 
writer  has  struck  the  keynote  of  our 
needs. 

Organization  and  co-oi>e ration  is  the 
spirit  of  the  age,  and  the  engineers  must 
organise  sooner  ur  later  if  they  are  to 
keep  aljreast  of  the  age.      Why  not  do  it 


now?     Nearly  every  other  line  of  work- 
men have  their  organization  for  mutual ' 
aid  and  protection.     *'In    union  there  is 
strength, 

lunployers  are  not  going  to  pay  any 
more  for  work  than  they  have  to.  The 
engineering  profession  contributes  as 
much  to  the  world  as  does  any  of  the 
other  professions,  and  wdiy  should  they 
not  be  as  w^ell  paid  ?  That  they  are  not 
is  a  well-known  fact,  and  it  is  because 
they  do  not  demand  it.  We  are  neither 
protected  by  law  as  a  profession  nor  by 
organization  as  a  trade. 

An  organization  would  afford  both  a 
protection  and  a  standard  of  qualification 
for  first  class  w^orkmen.  It  would  im- 
prove both  the  quality  of  the  work  and 
the  w^ages.  R.  L*  S. 


Better  Designs  Needed. 

In  a  recent  number  of  a  home  paper 
we  note  that  there  was  a  complaint  that 
persons  were  injured  and  often  killed  as 
a  result  of  poor  fenders  on  the  street 
cars.  The  cars  of  Cleveland  are  equipped 
with  fenders  which  are  claimed  to  be 
very  effective.  In  fact,  the  salesmen 
will  throw  themselves  in  front  of  a 
moving  car  to  prove  this  fact.  In  a 
recent  interview  the  president  of  the 
street  railway  company  stated  that  no 
fender  had  been  found  that  was  effective, 
that  would  pick  up  a  child,  for  instance, 
w^hen  it  had  fallen  betw^een  the  rails,  A 
notice  appeared  to  the  effect  that  the 
cars  of  Pittsburg  were  not  eqtiipped  with 
fenders,  but  they  were  not  looking 
towards  Cleveland.  If  that  is  the  case, 
there  is  a  field  for  the  inventive  genius 
of  the  designer  to  supply  something  that 
is  effective. 


To  meet  the  unemployed  difficulty  in 
Manchester,  Bng.»  a  new  industry — col- 
lecting scrap  tin  from  rubbish  heaps — ^has 
been  started* 
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Regulatioos  for  Stand-Pipes. 

The  following  rej^ulations  for  stand- 
pipe  firc'Une  work  on  buildings  in  New 
York  have  been  adopted. 

Standpipes  will  be  required  in  all 
buildings  exceeding  IQO  feet  in  hci^tibt. 
rrocted  prior  to  Dec.  25,  1899,  and  in 
a!l  buildings  exceeding  85  feet  in  height 
erected  since  that  date.  Such  buildings 
as  come  within  above  classification*  and 
which  do  not  exceed  150  feet  in  height* 
in  which  standpipes  (firc-lincs)  now  in- 
stalled are  less  than  three  indies  in  diam- 
eter, must  be  provided  with  lines  four 
inches  in  diatneter,  and  in  such  buildings 
as  exceed  150  feet  in  height  the  fire-litie 
nujst  be  six  inches  in  diameter  unless 
the  lines  already  installed  are  considered 
satisfactory  and  approved  by  the  Fire 
Departnumt.  These  standpipes  must  be 
«»f  wrought  iron  or  steel  of  sufficient 
strength  to  witbstanil  the  necessary  pres- 
sure—in no  case  less  than  300  pounds 
to  the  square  inch  —  to  force  adequate 
St  ream ?i  of  water  to  any  of  the  floors  of 
the  btiilding,  or  to  the  roof,  and  must  ex- 
tend  from  cellar  to  roof  and  be  connected 
with  outside  two-way.  three-inch,  stand- 
ard fire-departmeot  connections,  with 
clapper  valves  and  proper  caps,  placed  on 
street  front  of  buildings,  above  curb 
level,  in  a  position  accessible  for  use  of 
the  Fire  Department  and  arranged  so 
that  the  clapper- valves  hang  properly, 

Tliese  standpipes  must  be  provided 
with  proper  valves  (gate-valves  pre- 
ferred )  and  two  and  a  half-inch  outlets 
»jf  the  regular  fire-department  pattem 
and  thread  on  each  floor  level,  with  suflR- 
cient  standard  two  and  a  half-inch  hose 
and  nozzles  arranged  thereto  to  cover 
pnifierly  the  entire  floor  area,  arranged 
on  proper  and  approved  racks  or  reels, 
with  improved  open  and  controlling  noz- 
zles. Proper  check- valves  shall  be  placed 
top  and  bottom  of  such  lines  as  are  re- 


I 

y,  ofH 
must^l 
ureSrH 


quired  to  use  tank  or  pump  supply, 
both.     The  hose  outlets  and  hose 
be    located    within    stairway    inclosures 
except   where  it  is  impracticable  to  do 
so   for   reasons   satisfactory   to  the  De- 
partment.     Where  more  than  one  stand-i 
pipe  is  installed,  cross-connections,  pret 
erably  in  the  basement,  of  the  same  size 
as  the  main  risers,  must  be  provided.    In 
all  buildings  over  150  feet  in  height  an 
in  sucli   buildings  as  come  within  thes 
regulations  as  to  height  and  are  occupi 
for  living  purposes,  such  as  hotels, 
pitals.  asylums,  etc.,  also  in  theaters,  the 
stand-pipe  line  must  have  approved  tank 
or    pump    supply,    or    both. — Southe 
Architect. 


i 


Wind  Bracing, 

Wind  bracing  is  a  systetn  of 
connections,  which  in  the  body  of  a  tal 
building  serve  a  purpose  similar  to  that 
of  the  interlacing  muscles  and  tendons 
which  bind  together  the  bones  of  the 
human  skeleton  rmd  enable  it  to  act  al- 
together, as  a  uFiit.  in  resisting  forces 
tending  to  upset  or  crush  it.  In  a  scien- 
tifically constructed  building  the  force  of 
the  wind  pushing  against  the  upper  por- 
tion arouses  a  resistance  which  is  trans- 
mitted downward  from  story  to  story. 
and  distrilmted  on  all  sides  from  member 
to  member  of  the  steel  skeleton,  until 
it  is  felt  at  the  foundations,  and  thus 
the  strength  and  weight  of  the  lower 
portion  of  the  building,  lying  in  the 
shelter  of  the  surrounding  edifices,  out 
of  reach  of  the  wind  above,  are  brought 
into  play  for  the  common  defense,  very 
much  as  the  effects  of  a  push  agjnst 
a  man's  .shoulders  are  distr.ftuted 
throughout  his  muscular  systeni  down 
to  his  feet,  and  thus  resisted  by  i  ts  whole 
bodv. 


It's  easier  to  look   wise  than  to  talk 
wisdom. 
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Fmrmer  Boys  the   Bsst   Bridge 
Workers* 

In  the  building  of  the  modern  railway 
bridges  in  the  central  west  the  builder 
finds  a  great  deal  of  his  workers'  mate- 
rial in  the  sturdy,  inteHigent  young  men 
from  the  farms  and  small  towns.  The 
skill  is  looked  for  in  the  directing  heads 
acting  under  the  tuition  of  training  and 
experience  in  shop  and  bridge  work.  In 
the  experience  of  a  Chicago  firm  the 
average  yonng  farmer  of  twenty -three 
years  old  becomes  more  or  less  a  skilled 
executor  of  bridge  work  after  five 
montlis'  training.  The  foreman  in  a  spe- 
cial work  has  his  squad  or  squads  of 
men.  They  may  he  found  in  many  places, 
already  having  had  experience  now  and 
then  at  a  little  bridge  work,  and  for  many 
of  these  a  taste  of  the  work  is  eimugh  to 
establish  the  adventurcsomeness  in  them ; 
they  are  bridgeworkers  thereafter  on  all 
occasions. 

In  some  of  the  great  heights  to  which 
men  have  to  go  and  in  others  of  the  dan- 
gerous places,  where  the  nerves  of  men 
are  tried,  veterans  of  the  work  are  in  de- 
mand, some  of  these  finding  more  or  less 
steady  work  in  the  superstructures.  In 
the  spring  some  of  the  big  concerns  send 
out. men  in  groups,  a  foreman  with  one 
or  two  men,  and  on  many  occasions  two 
or  three  young  fellows,  taking  to  the 
work,  drift  back  to  town  with  them. 
bridge  builders. 

Bridge  building  in  many  of  the  emer- 
gencies brought  about  by  natural  con<li- 
tions,  becomes  almost  too  large  for  even 
organized  capital.  Bridges  over  the  Mis- 
sissippi and  Missouri  rivers,  for  instance. 
arc  nearly  always  the  work  of  an  inde- 
pendent organization  :  the  railroads  have 
their  bridge  departments,  biU  most  of 
theJii  halt  before  such  a  stream  as  tht 
Mississippi.  Four  or  five  hi  x  railroad 
companies    have    been    required    for    the 


building  of  the  bridge  at  Thebes,  below 
St,  Louis,  while  in  several  places  on  the 
niap,  where  bridges  are  considered  emi- 
nently desirable  and  perhaps  promising 
profits,  tlie  money  has  not  been  possible. 


Wisdom  from  Old  Gordon  Gra- 
ham. 

Worrying  is  one  thing  in  which,  if  you 

giiess  right,  you  don't  g^t  any  satisfaction 
out  of  your  smartness. 


When  you're  right  you  can  afford  to 
keep  your  temper,  and  when  you're 
wrong  you  can't  afford  to  lose  it. 


Consider  carefully   before  you   say  a 
hard  word  to  a  man,  but  never  let  an  op 

portunity  to  say  a  good  one  go  by. 


Whenever  a  man  offers  to  let  you  in  on 
the  ground  floor  it's  a  pretty  safe  rule  to 
take  the  elevator  for  the  roof  garden. 


There  isn't  any  such  thing  as  being 
your  own  bi3ss  in  this  world  unless  youVe 
a  tramp,  and  then  there's  the  constable. 


There's  nothing  comes  without  calling 
in  this  world,  and  after  youVe  called 
\ou've  generally  got  to  go  and  fetch  it 

vourself. 


When  a  man's  got  a  straight  backbone 
and  a  clear  eye  his  creditors  don*t  have 
to  lie  awake  nights  worrying  over  his 
h  abilities. 

You  can  trust  a  woman's  taste  in  every- 
thing except  men,  and  it's  mighty  lucky 
she  shps  up  there^  or  we'd  pretty  nigh 
all  be  bachelors. 


When  a  boy's  had  a  good  mother  he's 
got  a  good  conscience,  and  when  he's  got 
a  gooil  conscience  he  don't  need  to  have 
right  and  wrong  labeled  for  him. 
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Centre  Pull  Thumb  Tacks. 

Every  draftsman  realizes  the  incoiive- 
Dieiice  of  thick  edges  on  the  heads  of 
thumb  lacks,  also  the  difficulty  in  remov- 
ing tacks  having  heads  with  a  thin  edge 
without  damaging  the  edge. 

The  illustrations  show  a  departure 
from  the  ancient  method  of  removing 
thumb  tacks,  by  ^means  of  which  one 
with  a  knife-edged  head  may  be  easily 
removed,  and  without  in  any  way  injur- 
ing the  edge  or  the  finger  nails. 

Each  head  is  provided  with  two  small 
holes  into  which  a  key  or  puller  is  in- 
serted, and  the  ^^^^  tack  is  remov^ed 
by  a  slight  ^K^^  twist  and  pull. 
As  the  tack  is  ^m^J  removed  by  a 
straight  pull  ^^^  instead  of  pry* 
ing,  there  is  also  no  tendency  to  bend 
the  pin,  and  this  gives  the  tack  longer 
life.  Besides  ^^^^^  this  the  head 
and  pin  are  ^^HV^m  inade  of  one 
solid  piece,  ^^f  ^  The  edge  of 
the    head  of  ^I  this  tack  lies 

very  close  to      — "  j'  the  paper, and 

permits    the  "  drafting   tools 

to  ride  over  the  head  uninjured  instead 
of  striking  against  it  as  is  so  often  the 
case, 

A  trial  dozen  may  be  secured  for  25c, 
from  the  fniversal  Drafting  Machine 
Co,.  220-224  Seneca  St,,  Cleveland.  (X 


Civil  Service  Examination, 

The  United  Slates  Civil  Service  Com- 
mission announces  an  examination  on 
Aug.  16-17,  1905,  to  secure  eligibles  to 
fill  a  vacancy  in  the  positions  of  rod  man 
at  the  Isthmus  of  Panama,  assistant 
steam  engineer  at  the  U,  S.  Penitentiary 
at  Atlanta,  Ga..  and  a  typewriter  and 
translator  at  San  Juan.  P.  R. 


Punnice  Stone. 


Pumice  stone  is  a  porous  feklspathic 
scoria  from  volcanoes.  The  pores  are 
linear  and  so  fine  as  often  tn  be  barelv 


visible  except  by  means  of  a  magnitymjj 
glass.    Its  sj>ecific  gravity  is  2,%  to  tA^ 

water  lieing  the  unit— bnt  by  reason  of  it^ 
spongy  texture  pieces  are  often  buoyaiu 
enough  to  float  on  waten  It  consists 
chietly  of  silica,  with  sometimes  IT  per 
cent  of  Imnina,  G  per  cent  of  soda  and  I 
per  cent  of  potash.  It  is  of  grayish 
shades  of  color,  passing  into  yellow  and 
browiK  The  chief  source  from  which  it 
is  obtained  for  commercial  purposes  is 
Campo  Bianco,  one  i>f  the  Lipari  islands, 
where  it  fonns  a  hill  nearly  1,(HKJ  feet 
high.  In  the  arts  pumice  is  largely  em- 
ployed, mostly  in  a  pulverized  state,  as  a 
ptilisliing  material  for  ivory,  wotid,  glass, 
marbles,  etc.  It  is  also  used  in  lump  for 
jL^rinding  and  smoothing  metallic  surfaces,. 
leather,  etc.,  and  in  the  preparation  of 
parchnunts,  etc.  Quantities  of  the  pul 
verizcd  pumice  are  tised  in  making  fancv 
soaps. 


^ 


Passing  of  the  Mackintosh. 

Two  factories  at  Canning^ton  and  Sil 
vertown  established  to  meet  the  dcman 
for    mackintosh    material    have    recentl)*! 
been  closed,  owing  to  lack  of  orders. 

The  manufacture  of  the  material  oil| 
of   which   the  vvaterpnxjf  mackintosh 
fashioned  has  in  the  short  space  <»f  thr 
years  been   compietely  upset   b\    the  a<l-' 
vance  of  rainproof  cloth. 


New  Inventions. 

The    following    inventions    have    been 
specially  reported  for  The  Draftsman 
by  C.  LeRoy  Parker,  solicitor  of  patent 
707  G  street,  Washington,  D,  C. 


BEVEL  AND  SyUARE. 

No.  7go,496,Jacob  OrafT,May  23,1905. 
This  invention  aims  to   provide  an   im-l 
proved  instrument  for  laying  off  angle 
or  in  any  roofing,  carpentering  or  siiuiii] 
work.     The  instrument  has  a  scale  ar-i 
ranged  at  a  standard  distance  in  advance] 
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of  the  pivotal  point  of  the  level  blade. 
Supposing  this  standard  distance  to  rep- 
resent twelve  inches,  there  is  a  scale 
marked  in  twelfths  and  subdivisions 
thereof »  w^hich  represent  inches  and  frac- 
tions of  an  inch,  and  when  the  edge  of 
the  bevel  blade  is  brought  into  coinci- 
dence with  a  division  on  the  scale  it  at 
once  extends  over  the  face  of  the  work 
at  an  angle  whose  components  are  re- 
spectively the  distance  on  the  scale  and 
the  standard  distance.  For  example  if 
the  bev'el  blade  crosses  the  scale  at  a 
point  marked  '*3"  then  the  angle  laid 
out  is  three  in  twelve,  or  three  inches  in 
a  foot.  This  is  the  most  common  way 
of  indicating  angles  and  therefore  the 
tool  works  without  calculation  or  previ- 
ous laying  out  on  a  separate  drawing 
board.  An  angular  scale  ma\'  also  be 
Fte  t 

V 


no  J 


nc  4 


s-\ 


m  s 


«:' 


A' 


pro\*ided. 

The  body  of  the  instrument  is  an 
elongated  bar  K  of  sufficient  length  to 
carry  at  its  outer  end  the  square  blade  L 
a  suitable  distance  from  the  pivotal  point 
G  of  the  bevel  blade.  The  square  blade 
need  be  only  sufficiently   large   to  carry 


the  scale  E  and  to  be  stiff  and  strong, 
and  is  preferably  pivoted  at  the  end  of 
the  body  K,  so  that  when  the  tool  is  not 
in  use  it  may  be  swung  into  substantial 
coincidence  with  the  body.  The  square 
blade  is  entirely  above  the  body  K,  so 
that  tliere  is  no  obstruction  to  the  free 
swinging  of  the  bevel  blade  H  from  end 
to  end  of  the  scale. 

Means  are  provided  for  clamping  the 
s<|uare  blade  in  its  operativ^e  position, 
and  preferably  also  a  lock  or  latch  is  pro- 
vided for  determining  this  position  with 
accuracy  and  quickness.  For  this  pur- 
pose a  pair  of  spring  pins  M  are  carried 
in  the  end  of  the  body  K,  and  a  pair  of 
apertures  or  depressions  N  are  provided 
on  the  outer  side  of  the  blade  L.  As  the 
blade  is  swung  about  its  pivot  to  its 
right  angle  position,  the  points  of  the 
pins  M  enter  the  depressions  N.  Only 
tlie  points  of  the  pins  enter  the  depres- 
sions, the  bodies  of/  the  pins  being  too 
large.  Tims  the  blade  is  held  in  exact 
position.  In  order  to  clamp  it  firmly  in 
this  position,  the  pivot  pin  O  carries  a 
t!mmb  nut  P  on  its  lower  end  In  order 
to  lift  the  blade  L  free  from  the  pin^  M, 
a  spring  Q  is  provided,  which  pre.sses  the 
blade  outward  as  soon  as  the  thumb  nut 
P  is  unscrewed.  Screws  R  serve  to  hold 
the  pin-i  and  their  springs  in  place  aud  to 
regulate  the  stiffness  of  the  spring  pres- 
sure. In  order  that  the  clamping  and 
locking  means  described  slndl  not  inter- 
fere with  the  freedom  of  movement  of 
the  bevel  blade  H  over  the  face  of  the 
square  blade  L,  the  latter  is  provided 
near  its  pivotal  point  with  an  extra  plate 
S  on  its  under  side  in  which  are  formed 
the  depressions  N  and  the  socket  for  the 
pivot  pin  O. 


I'RUTRACTOR, 

No.  7H9,0'14— "Clarence  E.  Mentzer, 
May  2.  1905.  This  invention  consists  of 
w  proirnctnr  for  attachment  to,  and  nse 
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BEVT.L-SQUARE. 

No.  789,578— Morton  G.  Swan,  May  ^K 
11>05.  The  bevel-square  contemplated  in 
this  invention  comprises  essentially  a 
stock  1,  which  is  composed  of  woixl  of 
the  rcf|uisite  thickness  to  provide  for  the 
fonmation  therein  of  a  slot  2,  which  ex- 
tends longitudinany  of  the  stock  the 
greater  poiiion  of  the  length  thereof, 
which  slot  may  be  described  as  behi^:^  dis- 
puscd  edgewise  of  the  sttick  rjr  in  a  plane 
parallel  with  the  opposite  upper  and  lowei 
faces  of  the  stock. 

Lying  within  the  slot  2  is  a  combined 
brace  and  connecting  blade  3,  which  is 
pivotally  mounted   at    I    within  the  slot. 


screw  10,  which  is  inserted  through  the 
end  portion  of  the  stock  1,  said  plate 
passing  through  the  slot  2,  above  de- 
scribed. 


Paste  for  Paper  to  Iron. 

For  pasting  paper  to  iron  or  steel,  mix 
Dexterine  with  water  and  boil  it  down 
until  it  assumes  about  the  consistency  ui 
viry  thin  glue ;  it  will  not  hold  on  oily 
substances. 


The  ink  plant  of  Colmnbia  is  a  curios- 
ity. The  juice  of  it  can  be  userl  as  ink 
without  any  preparation.  At  first  the 
writing  is  red,  but  after  a  few  hours  il 
changes  to  black. 
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the   pivot   4   occurring   intermediate   the 
ends  of  the  part  3  and  closer  to  one  end 
than  to  the  othtr,  as  shown,  so  that  por- 
tions   of   the   blade   or   connecting-blade 
may  extend  on  opposite  sides  of  the  stock 
1  wdien  said  brace  is  swung  outward  at 
an  angle.    At  or  near  the  outer  extrcnuty 
of  the  lou'^er  arm  of  brace  3  the  latter  is 
provided  with  a  thumb-screw   5.  which 
is  received  in  and  adapted  to  work  length- 
wise of  a  curved  slot  (i  in  the  elbow  or 
short  curvetl  arm  7  of  the  L-shaped  plati 
8.     The  plate  8  is  provided  at  a   point 
about  midway  of  its  longer  ami  with  a 
hole  M  to  receive  the  shank  of  a  thumb- 


y/ 
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Ink  for  Zinc. 

An  ink  which  can  be  used  with  a  draw- 
ing pen  on  zinc  and  which  is  acid  proof, 
is  made  of  one  drachm  verdigris,  one 
flrachm  sal-animonia  powder  and  one- 
half  drachm  lamp-black,  niixttl  with  Un 
drachms  of  water. 


There's  nothing  breeds  work  in  an  of- 
fice like  a  busv  boss. 
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Odd  Facts  about  Color. 

ONE  OF  THEM  IS  THAT  THERE  iS  NU  lOUU 
THAT   IS   BLUE. 

Did  you  ever  notice  that  there  is  no 
blue  food?  We  eat  things  green,  red, 
yellow  and  violet;  flesh,  fish  or  planth  in 
all  the  colors  of  the  rainbow,  except  blue. 

Many  deadly  poisons  are  blue  in  color, 
i.uch  as  bluestone  or  the  deadly  night- 
shade flower.  The  color  stands  in  our 
slang  for  everything  miserable  and  de- 
pressing. 

But  this  is  only  one  of  a  thousand 
queer  facts  about  colors. 

Heat  a  bar  of  iron  and  the  particles 
of  the  metal  are  set  in  motion,  shaking 
violently  one  against  another. 

Presently  the  surrounding  ether  is  set 
in  motion  in  large,  slow  waves  through 
the  air,  like  the  waves  of  the  sea,  until 
they  break  upon  our  skin  and  give  us  the 
sensation  of  heat.  As  the  iron  gets  hotter 
other  waves  are  set  in  motion  in  immense 
numbers,  traveling  at  more  than  liglnning 
speed,  and  these  break  upon  the  eye,  g[iv- 
ing  us  the  sensation  of  red  light. 

The  red-hot  iron,  getting  still  more 
healed,  throws  out  other  sets  of  waves, 
still  smaller  and  more  rapid— orange,  yel- 
low»  green,  blue,  indigo,  violet,  all  the 
colors  of  the  rainbow.  The  eye  catmot 
tell  one  from  another :  the  whole  bundle 
of  rays  mixed  up  gives  us  an  iinpres^iion 
of  white.  That  is  the  glow  from  white 
hot  iron,  and  such  is  the  light  from  the 
still  greater  brightness  of  the  sun.  Sun- 
light is  a  bundle  of  rays  of  li^^^ht — red, 
orange,  yellow,  green,  blue,  indigo  and 
violet  all  mixed  together.  The  mixture 
r>f  all  colors  is  white  light.  The  absence 
of  all  color  is  utter  darkness. — New  York 
foumal. 


Shorter  Hours. 


A    unifonn   eight-hour   work  da>    for 
architects  and  draftsmen  has  been  recom- 


mended to  Cleveland  architects  by  tfjc 
Cleveland  chapter  of  the  Aniericau  In- 
stitute of  Architects, 

There  has  been  no  unifonnity  in  the 
observance  of  national  holidays  and  the 
Saturday  half  holiday  during  July  and 
August  and  September  by  the  architects 
of  the  city,  and  as  a  cofisequence  there 
has  been  considerable  confusion  in  the 
diflFerent  offices.  The  matter  was  thor- 
oughly  gone  over  at  the  regular  meeting 
of  the  chapter  held  last  week  and  recotit- 
mendations  were  made  for  the  unifonn 
observance  of  the  hours  uf  labor  and  of 
holidays.  The  architects  will  close  their 
offices  on  New  Year's  day,  Decoration 
day,  Christmas,  July  4,  Thanksgiving  and 
on  the  afternoon  of  Washington's  birth- 
day ami  Labor  day. 

It  w^as  decided  to  recommend  thai  ciijtiL 
hours  be  constituted  a  day's  work  far 
architects  and  draftsmen.  It  w^as  also 
decided  to  recommend  that  the  employes 
nf  the  difl^ercnt  architects  be  given  a  Sat- 
urday half  holiday  during  the  months  of 
July,  August  and  September. 


<  Hie  improvement  might  he  suggested 
to  the  Indiana  genius  who  proposes  to 
utilize  cats  for  the  generation  of  an  elec- 
tric current  for  lighting.  He  proposes  to 
round  up  the  cats  and  drive  them  throu^li 
a  chute  so  they  will  pass  under  rotating: 
brushes  which  will  abstract  the  desired 
current.  If  he  can  but  train  mice  to  raa' 
through  the  chute  ahead  of  them  the  ca1« 
might  be  drawn  through  bv  induction. 


To  write  on  glass  use  1  to  2  parts  of 
silicate  of  scnla  mixed  with  11  parts  of 
liquid  ink.  I'st*  a  steel  pen  and  wipe  it 
after  using. 


Waterproofing  Blue*Print$, 

Tile  waterproofing  medium  is  refined 
paraffin,  and  is  applied  as  follows:  \ 
mimher  of  piece.';  of  absorbent  cloth, 
about  a  foot  stiuare,  are  dipped  in  melted 
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paraffin  until  thoroughly  saturated ;  when 
drawn  and  cooled » they  are  ready  for  use. 
<  )ne  of  the  saturated  cloths  is  spread  on 
a  smooth  surface,  the  dry  print  is  placed 
upon  it»  and  a  second  wax  cloth  on  top. 
The  whole  is  then  ironed  with  a  moder- 
ately hot  flat-iron.  Tlie  |>aper  imme- 
diately absorbs  the  paraffin  and  becomes 
translucent  and  waterproof. 

The  lines  of  the  prints  are  intensified 
by  the  process,  and  there  is  no  shrinking 
or  distortion.  As  the  wax  is  withdrawn 
from  the  cloths,  more  can  be  added  by 
melting  small  pieces  directly  under  the 
hot  iron. 

By  imni-ersing  the  print  in  a  bath  of 
melted  paraffin,  the  process  is  hastened, 
but  the  ironing  is  necessary  in  remove 
the  surplus  wax  from  the  surface,  un- 
less tbe  paper  is  to  be  directly  ex  pose*  I 
to  the  wa^ather  and  not  handled. — The 
I ni' entire  Age. 


More  Work  for  Draftsmen, 

It  is  report c^d  that  The  Wellman-Seav- 
e*-- Morgan  Co.*  Cleveland,  O.,  formerlv 
The  Wellman-Seaver  Fngineering  Co., 
has  secured  a  contract  to  erect  steel 
plants  in  British  India  to  cost  $4,000,000, 


The  Modern  Plow. 

Thomas  JeflFerson  invented  the  mod- 
ern plow.  There  were  plows,  of  course, 
thousands  of  years  before  the  time  of 
the  Sage  of  Monticello»  but  he  first  laid 
clown  the  luathematical  principles  that 
underlie  the  construction  of  the  plow  and 
so  enabk^d  any  blacksmith  to  make  one. 
A  plow  consists  of  two  wedges,  a  cutting 
and  a  lifting  wedge,  and  Jefferson  dis- 
covered and  enunciated  the  proportions 
of  each  and  the  relations  each  bore  to 
the  other.  Before  his  day  no  two  smiths 
made  plows  alike.  Now  they  are  all 
made  in  accordance  with  a  mathematical 
formula. 


Wireless  for  Train  Dispatchinft 

Train  dispatchers  may  soon  be  relieved 

in  part  of  the  responsibility  now  attach- 
ing to  their  post  when  once  a  train  has 
passed  their  station  without  receiving 
forgotten  orders,  if  the  experiments  about 
to  be  undertaken  at  Purdue  University 
residt  in  determining  a  practical  method 
of  adapting  wireless  telegraphy  instru- 
ments so  they  may  be  successfully  used  on 
moving  Lrains.  The  intention  of  the  pro- 
fessors is  to  conduct  a  scries  of  tests  to 
the  end  that  a  receiver  may  be  placed  in 
the  cab  in  reach  of  tlie  engineer  from 
which  he  may  take  his  running  orders 
from  the  dispatcher  without  slopping  his 
train.  Prof.  Kelsey,  of  Purdue,  has  al- 
ready conducted  a  series  of  experiments 
which  lead  him  to  believe  the  difficulties 
hitherto  encountered  in  working  with 
trains  have  been  overcome,  and  the  uni- 
versity at  Lafayette,  Ir  a.,  is  exceptionally 
well  situated  to  pur  to  a  practical  test  hi,^ 
theories,  since  the  electrical  engineering 
building  of  the  institution  commands  a 
view  of  long  stretches  of  four  railroads, 
atid  instnnnents  will  be  placed  on  various 
trains  for  testing  purposes. 


Notice  the  number  of  positions  open? 


Good  Reading. 

After  sorting  out  the  back  copies  of 
The  Draftsman  for  bound  voluniesthere 
remain  a  few  odd  numbers,  about  an 
equal  quantity  of  the  following  issues. 
The  more  important  articles  are  here 
jE^iven  and  there  are  many  illustrations  to 
I'ach  one. 

January,  1902 — 

Engine  Proportions. 

Boiler  Notes.  Dimensions  of  Keys. 
Notes  on  Cranes, 

Design  of  Scissor  Trusses.  Gas  Pipe 
for  Building. 

Concerning  Beams,  I.  Standard  Cor 
nections.    Angles.    Lettering. 
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Februar>%  1902— 

Engine  Goveniors.  Cost  of  Horse- 
power,   Boiler  Bracing. 

Concerning  Beams  IL  Numbering 
Drawings.  Drawing  Boards,  Rivet 
Heads. 

March,  190t>— 

Amis  of  the  Pul!cy.  Transmission  of 
Power  by  Ropes. 

Rules  for  making  Shop  Drawings. 

Gauge  of  Track  on  Curves. 

Indexing  Periodicals,  etc. 

Blue  Printing  by  Electric  Light. 

While  there  are  a  set  of  three  in  stock, 
they  will  be  sent,  postpaid,  ff>r  10  cents. 

This  is  fine  material  for  your  note  book. 
Order  at  once.    Address. 

THE  DRAFTSMAN, 

Ctevelatui,  Ohio. 


BOOK  REVIEWS. 


Practical  Persprctutv.  by  Frank 
Richards,    60  p.,     5^x8,    flexible    cloth 

backs,  62  illustrations,  price  50c.  The 
Derry-Collard  Co., publishers,  256  Broad- 
way, N,  Y. 

This  IxDok  takes  up  tlie  principles  of 
isometric  perspective  and  the  use  of  iso- 
metric paper.      The  author  was  led   to 


write  the  lxH>k  from  the  fact  that  few 
persons  are  able  to  sketch  anything  in 
perspective  or  pictorial  manner. 

A  plain  mechanical  drawing  is  not 
readily  descriptive  to  the  untrained  eye. 
and    mechanics,     especially     draftsmen. 


shoukl  understand  the  principles  which 
will  enable  them  to  make  intelligible 
sketches  of  machinery.  The  diOictiUy 
with  perspective  is  in  drawing  the 
ellipses  which  represent  the  circular 
parts,  but  this  is  clearly  defined  and 
illustrated. 

The  paper  used  in  sketching  is  ruled 
as  shown  in  the  iUustration,  and  can  be 
secured  in  pads  6x9,  9x12  and  12x18. 


Tables  for  Roof  Framing,  with 
logarithms  of  32ds  from  o  to  60  feet,  aba 
signs,  tangents,  etc.,  for  draftsmen.  b>* 
G.  D.  Inskip.  Flexible,  leather,  tape 
bound,  54x7  inches,  208  p,,  price  $2.50. 
Myron  C.  Clark  publisher,  15  Park  Row, 
N.  Y,  The  object  of  this  work  is  to 
lessen  the  labor  and  to  insure  accuracy 
in  all  computatious  of  an  oblique  charac- 
ter. 

All  tables  are  in  strong,  clear  type,  so 
arranged  that  on  opening  the  book  one 
can  readily  find  the  desired  figures.  The 
tables  of  squares  and  logarithms  occupy 
the  greater  portion  of  the  book,  then  the 
logarithms  of  pitches  per  foot  run  from 
I  to  1 8  inches  advancing  by  32ds,  then 
the  trigonometric  functions,  alsologarith* 
mic  functions,  then  the  logarithms  of 
numbers  (i  to  r,ooo),  then  the  loj?- 
arithms  of  64tbs  from  o  to  j  inch,  and 
their  decimal  equivalents.  Follow^iug  thii^ 
is  the  explanation  of  tables,  the  locating 
of  purtins,  the  ratio  of  altitU'  e  to  base  iu 
oblique  triangles  (with  examples  1.  how 
to  compute  any  square  at  will,  to  find 
the  radius  of  an  arc  and  diagrams  of  hips 
and  valleys,  &.Q,  Slq.  This  work  is 
espe:!iall>  designed  for  engineers,  archi- 
tects and  draftsmen. 


i 


No,    \   of  The   Engineering   Review. 
published  by  the  engineering  societies  of  j 
Pnrdnt^  University,   Lafayette,   Imi,  has' 
l>cen  receiveiL     This  is  published  annu* 
^ly\  and  contains  many  good  articles 
original  matter. 


mrim 


^- 


Tool  Drafting. 


'V 


■eATr..  rrr-rz:   r£- 


XK-  notn  m  us 
L=:     x:    rat  oiicr 


.— •<.    i>  .-.tf^*. 


TZJ* 


^s^m^l^i^       Its    l.ic 


THE  DRAFTSMAN. 


259 


At  the  outside  end  of  the  arbor  hi  Fig. 
3  will  be  seen  a  large  center  ;  tliis  is  for 
steadying'the  arbor  when  tnking  heavy 
cuts.  A  center  is  provided  oa  the  mill- 
ing machine  for  this  purpose. 


as  to  tighten  the  cutter, — ^that  is,  do  not 
draw  a  right  hand  thread  when  it  should 
be  left  hand. 

Those  who  wish  to  follow  this   course 
properly,  should  draw    up   the   different 


A  careful  study  of  Fig.  3  will  enable 
you  to  see  some  of  the  minor  details. 
The  form  of  nut  w^hich  has  only  two 
flats  ;  the  tongue  at  the  shank  end  which 
fits  a  slot  in  the  spindle.  Notice  also 
the  slight  taper  at  the  extreme  end  of 
shank.  This  taper  is  the  same  as  that 
on  a  wedge  used  to  force  out  the  arbor 
from  the  spindle. 

Not  all  milling  machine  arbors  have 
a  tongue  on  them, — ^soniedei)end  entirely 
on  the  fit  of  the  taper  of  the  shank  to 
hold  them  from  twisting  around  in  the 
spindle. 

Another  style  of  arbor  is  that  used  for 
side  and  end  mills.  These  arbors  are 
provided  witli  a  taper  shank  as  in  Fig,  3, 


but  the  arl>or  part  extends  only  a  short 
way  out  from  the  mil  Hug  machine  spin- 
dle, or  just  far  enough  for  the  cutter  and 
a  screw%  as  shown  in  Fig,  5,  A  milling 
cutter  is  shown  on  the  arbor. 

There  are  also  arbors  provided  with 
screw  threads  which  fit  the  thread  in  the 
cutter,  and  in  drawing  these  arbors  care 
should  be  used  with  regard  to  the 
thread.     The  thread  should  be  made  so 


J;5§^^S$SSSS^?iS^S??^^5?3^i^*^ 


flpA 


arbors  as  explained,  as  that  is  the  best 
way  to  memorize  them. 

The  following  arbors  will  be  good  prac- 
tice for  drawing  : 

(a)  A  half- inch  diameter  lathe   arbor. 

{^J  A  three-inch  arbor  with  cast  iron 
expansion  bushing. 


ic)  A  milling  machine  arbor  for  cut- 
ters with  a  one- inch  diameter  hole,  eight 
inches  long  on  the  arbor  proper,  with  a 
No.  10  Brown  cSl  Sharpe  taper  shank. 
See  taper. 


( Those  who  desire  to  have  their  drawings 
criticiseri  may  send  thein»  with  postage  en- 
closed, to  the  rcMdence  of  S.  E,  Boynton,  310 
Hancock  street,  Brooklyiit  N.  Y, ) 


Positioo  of  Valves  on  Pipe. 

How  often  we  notice  a  valve  placed  in 
a  pipe  line  with  the   stem    pointing    up 
ward.     Sometimes  these  are  placed    this 
way    in    piping   twenty   feet    from    the 
ground,  and  when  a  person  reaches  from 
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a  ladder  they  are  very  awkward  to  handle. 

Why  not  have  the  handles  pointing 
outward  ? 

In  the  dtagrara  we  have  in  the  top 
view  a  section  of  a  globe  valve  with  disc 
and  stem  removed,  but  if  in  position 
would  point  upward.  The  dot  and  dash 
line  indicate  the  center  line  of  the  pipe, 
and  it  will  be  seen  that  a  liquid  coming 
coming  from  the  side  A'  would  have  to 
rise  higher  than  the  center  line  before  it 
can  pass  the  valve  when  the  disc  is  up. 


Lugs  on  Stationary  BjoHi 

In  the  design  of  a  stationary   tubular 
boiler  the  best  means  of  support  should 
be  carefully  consideied.       If  the  boiler  is  J 
to  be  set  with  a  half-arch  front,  as  shown] 
in  Fig  3,  and  the  rear  end  is  to  be  set  on  J 
a  **  brick  stand/'  then  there  is  no  need 
to  worr>^  about  the  side  lugs  used  to  sup- ^ 
port  a  boiler,  as  shown  in  Fig,  4. 


In  the  liottom  view  of  the  iUustralion 
iht!  highest  point  is  shown  at  which  the 
liquid  would  have  to  be  to  run  through 
the  valve  if  the  stem  was  turned  to  the 
side. 

The  effect  from  freezing  is  less  in  the 
*$econd  than  in  the  first  case,  since  the 
amount  of  fluid  retained  is  not  so  much. 
Therefore  turn  the  valve  down  on  its 
«»de  except  in  rare  cases,  when  the  stem 
ITudes  into  space  needed  for  other 
S«  This  discussion  applies  only  to 
valves. 


These  lugs  carr>'  quite  a  load,  for  in 
addition  to  the  Ixiiler  shell  they  have  the 
water,  piping  and  boiler  covering  aud 
oftentimes  the  smokestack.  The  front 
wall  of  the  boiler  setting  may  be  consid- 
ered as  supporting  some  of  the  weight. 

Mr.  James  Clark,  in  Ryerson^s  Mouihiy^y 
says  : 

**  Tlie  object  of  this  article  is  to  give-  the  deii-l 

vat  ton  of  the  fonmila  for  the  placing  of  lugs  oflf 
huri/.ontJil  UiTnilar  lx>ilcr.s  in  such  a  matiuerllut| 
Ihcre  is  no  tH^inliii)^^  momt:^it  at  the  j^rth  scam^i^l 
coiisetjuetitly  110  strain  on  Uie  joint  due  lo  betnj^l 
snp^x>rtt^<l  on  the  siilt;  firackets,  I  ani  of  Um 
opinion  llwt  four  gocj<i  Ijrackets  are  ^noug:h  on 
any  stationary  boilt^r,  Ijut  these  should  be  la 
where  they  rivet  on  the  shell  in  order  lo  distrib 
ule  the  rivets  over  a  considerable  portion  of 
shell,  and  not  cause  loo  much  local  stress* 

*' The  sketch,  Fi>i.  1,  represents  a  boiler^ 
lentil  L.  wilh  seam  distance  A  from  one  en<ij 
the  liij^  are  in  ihstaiice  X  from  the  same  entl, 
and  when  in  thii  position  the  l>endin^  mome 
at  the  senm  is  7.ero.  Now  this  ctmdttion  i>  f 
alogous  to  that  of  a  !jeain  loedeil  with  a  weigh 
W  at  each  erul,  and  a  unifonn  load  S  extendiM^ 
the  length  <vi  the  beam  ;  the  weight  W  equtili 
the  weij^ht  of  one  hea<l  and  one-half  the  weijfh 
of  the  tulles,  the  unifonu  load  S  ec[uals 
weight  of  shell  and  tlie  weight  of  water  thel 
Ijoiler  coiuains  when  iu  use  (Usually  atxiut  si^| 
inches  aljove  tubes),  divided   by   the  length 


Civil  Service  Examination. 

The  Cnited  States  Cml  Serv-ice  Cotn- 
mbsion  announces  an  exanuDatioa  on 
Oct,  4-5-6,  1905,  to  secure  eli^ibles  to 
fill  five  vacancies  in  the  position  of  me* 
chanical  draftsman  in  the  Ordnance  De- 
partment at  Large»  at  salaries  of  Jr.coo 
lo$i,2t>oper  annum.  As  the  commis- 
sion has  experienced  considerable  difiG- 
culty  in  securing  eli^ibles  for  this  posi- 
tion, qualified  persons  are  urgecl  to  enter 
the  examination. 

Applicants  whose  applications  show 
them    to   he   otherwise   eligiWc   will   be 


admitted  to  this  examination    regardk 
of  the  training   and  experience   shown. ' 
The  training  and  experience  claimed   by_ 
them  will  be  given   consideration   befor 
the  rating  of  their   examination   papers, 
and  if  they  receive  a  rating  of   less    than  J 
70  per  cent  for  training   and  experienoel 
their  examination     papers  will   not   ^le] 
rattftL     Persons  who  have   uot    had    the 
required  training  and  experience   shouldj 
not  apply  for  this  examination.      AppH- 
cants  should  apply  for  Form    No.    l^tJ, 
and  gi\'e  the  same  title  as   used   iu   ihi^ 
notice. 
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Helpful  Knowledge  About  Electricity. 


By  EDMUND  B,  MOORE. 

Author  &r  *'  Wirt  and  Winelc*^*  Trlegraphy.' 


KGINNINC;  with  this 
article  it  will  lje  the  writ- 
er's aim  to  give  the  reader 
a  general  idea  of  the  ele- 
mentary steps  in  Hlectric- 
ity,  to  give  simple  illustra- 
tions of  the  most  important  and  u^seful 
fti  net  ions  employed  as  they  continually 
come  upon  us  in  our  every- day  life, 

I  wish  to  state  here  that  technical 
terms  will  be  avoided  as  far  as  it  will  be 
possible,  and  wlienever  presented  will  be 
fully  and  carefully  ^explained.  The 
language  herein  employed  will  \)q  of  the 
simplest  kind,  and  throughout  the  entire 
selection  it  will  always  be  home  in  nn'nd 
that  the  readers  have  no  preWous  knowl- 
edge  of  the  subject,  but  wish  to  become 
familiar  with  the  general  principles  and 
theories  without  going  deep  into  its  mys 
teries  at  large.  If  the  reader  will  care- 
fully  and  intelligently  follow  them  to  the 
end,  I  can  aiisure  him  that  he  will  have 
attained  a  general,  all-round  practical 
know*Iedge  of  this  subject,  and  that  it 
will  greatly  benefit  him  in  his  future 
every-day  hfe.  The  ArTHOR. 


PART  I. 

As  far  back  as  600  B.  C.  it  was  known 
that  when  a  piece  of  sealing  wax  or 
amber  was  rubbed  with  flannel  it  would 
attract  small  particles  of  paper,  gold-leaf, 


etc,  and  when  the  hand  was  brought 
sufficiently  near  the  excited  or  charged 
aml>er,  small  sparks  were  visible.  Now 
the  Latin  word  for  amber  is  ehrtron,  and 
this  pe::uliar  force  wdiich  would  attract 
and  repel  other  light  bodies  was  called 
thxiridiy,  because  it  w^as  first  noticed  in 
the  excited  piece  of  amber. 

The  original  disco ver>'  of  this  property 
of  the  amber  is  given  to  a  Greek  philos- 
opher named  Thales,  then  one  of  the 
seven  wise  men  of  Greece.  The  word 
**  electric  "  was  first  used  by  Dr,  Gilbert, 
one  of  the  greatest  scientists  of  the  Eliz- 
abethan age,  in  a  book  published  about 
1600.  It  was  herein  used  to  point  out 
the  attraction  of  light  bodies,  which  were 
exhibited  in  such  substances  as  amber 
when  briskly  rubbed. 

Now,  if  we  take  a  rod  of  vulcanite 
rubber  and  rub  it  briskly  with  fur  for  a 
few  moments,  then  approach  one  end  to 
small  pieces  of  paper  or  a  pitch  ball,  we 
will  see  that  these  are  immediately 
attracted.  This  proves  that  the  rubber 
has  been  electrified  or  charged  with  a 
certain  kind  of  electricity. 

We  will  now  take  a  glass  rod  and  rub 
it  as  be  fore »  only  instead  of  using  fur  we 
will  take  a  pitce  of  silk.  Ui>on  bringing 
the  end  of  the  glass  rot!  near  to  the  pitch 
ball  it  will  inuiictliately  repel.  As  with 
the    rubber    rod,    the   glass    has    been 
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charged  with  electricity,  but  certainly  it 
must  be  of  a  diflTereot  nature,  because  the 
first  attracts  the  pitch  ball,  and  the  sec- 
ond repels. 

These  two  simple  experiments  prove 
to  us  that  electricity  presents  itself  in 
two  different  forms,  which  are  called 
posiiiyt  electricity  2Lndnegative^\^QiT\Q\\y, 
The  electricity  produced  by  rubbing  the 
rubbef  with  the  fur  is  Negativ^e  electric- 
ity, while  the  glass  rubbed  with  the  silk 
is  Positive. 

Now%  w^hen  I  he  negative  charge  was 
brought  sufficiently  near  to  the  pitch  ball 
it  was  attracted,  and  was  also  charged 
with  negative  electricity  of  the  same  kind 
existing  upon  the  electrified  rubber. 
Upon  bringing  the  positively  charged 
glass  rod  near  to  the  negatively  charged 
pitch  ball,  it  is  inimedialeh  attracted, 
because  the  pitch  Imll  has  Ijcen  charged 
from  the  rubber,  and  this  contains  an 
opposite  kind  of  electricity  from  that  on 
the  glass.  This  proves  to  us  that  bodies 
chargetl  with  apposite  kinds  of  electricity, 
or  positive  and  negative  resj^ctively. 
will  attract  each  other,  and  that  bodies 
charged  wufli  the  same  kind  repel.  That 
is,  opposite  kinds  attract  and  like  kinds 
repel. 

It  would  be  well  to  state  here  before 
continuing  further,  that  when  a  positive 
charge  is  made,  an  equal  charge  is  also 
made,  or  v^ice  versa.  In  the  case  of  the 
rubl>er  rod  when  rubbed  with  the  fur,  a 
negative  charge  is  contained  upon  the 
rod  and  an  equally  jiositive  charge  is 
contained  upon  the  fur.  This  also  holds 
true  with  the  glass  rod  ;  a  positive 
charge  is  collected  upon  the  rod*  while 
the  equal  negative  charge  is  collected 
upon  the  silk. 

We  may  prove  this  by  bringing  the 
fur  used  in  electrifying  the  rubber  near 
a  positively  charged  pitch  ball,  which 
will  be  reach ly  repelled,  for  as   we   know 

-  pitch  ball  contains  positive  electricity. 


Then  the  fur  must  contain  iK>sni\e  eleo 
tricity,  as  like  kinds  repel. 

As  has  been  previously  shown,  opon 
bringing  a  charged  body  in  contact  wit 
one  uncharged,  the  latter  immediately 
becomes  charged  with  the  same  kind  of 
electricity  as  was  present  upon  the  charg 
ing  body.  This  process  is  called  charge 
ing  by  contact. 

Now,     if     we    present    aii    insulati 
charged  body  near  but  not   touching 
uncharged   body,    also   insulated,    upon 
approaching   another  charged   body 
shall  find  that  the  uncharged  or   natu; 
one  has  become  electrified.      This  is  said 
to  have  taken   place  by   induction,    and 
the  charge  upon  the   ball    is    termed  ati 
induced  charge. 

The  presence  of  a  charge  may  lie 
determined  as  heretofore  stated  by  the 
attraction  and  repnlsioa 
of  a  charged  pitch  balk 
A  number  of  instruments 
are  now  upon  the  market; 
to  answ^er  this  purpose 
but  the  simplest,  most 
sensitive  and  most  reha 
ble  is  known  as  the 
Electroscope. 

This  consists  of  tw 
narrow^  strips  of  ordinary^ 
gold  leaf  attached  to  the 
lower  end  of  a  brass  rod. 
These  leaves  are  then 
hung  in  a  glass  bottle  to 
insure  perfect  insulation 
from  the  ground  and  to 
Fig.  I  Electroscope  protect  them  from  in]  ury. 
If  we  wish  to  detect  a  charge,  we  will 
first  electrify  the  leaves  by  bringing  suf- 
ficiently near  to  the  top  of  the  brass  rod 
a  negatively  chargerl  rod  of  rubber.  The 
charge  will  pass  from  the  rubber  to  the 
top  of  the  brass  rod  by  induction.  This 
charge  will  be  positive,  while  at  th( 
lower  end  of  the  rod  the  charge  will  be 
negative.  Thus  the  two  strips  of  gold 
leaf  being  charged  with  the  same  kind  ol 
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electricity  (negative)  will  repel. 

If  we  now  bring  a  supposed  charged 
body  near  the  top  of  the  hrass  rod  and 
the  leaves  of  the  electroscope  regain 
their  origiiial  position,  we  know  that  the 
body  brought  near  the  brass  rod  was 
charged  with  positive  electricity,  and  the 
two  charges — one  negative  on  the  leaves, 
and  one  positive  on  the  body, — equalize 
themselves,  therefore  discharging  the 
instrument.  Supposing  that  the  body 
contained  a  negative  charge,  it  would 
then  increase  the  negative  charge  of  the 
leaves,  and  they  would  diverge  still 
farther' part.  If  one  wishes  to  quickly 
discharge  the  electroscope,  place  the  fin- 
gers upon  the  brass  rod,  and  the  electri- 
city contained  therein  will  pass  through 
the  body  lo  the  ground. 

There  is  one  interesting   thing  about 
electricity  produced  by  friction,  or  strictly 
speaking,  vStatic  Electricity,  that   should 
not  K>e  passed  over,  naniely,  that  the  elec- 
tricity produced  by  friction   always  col- 
lects  upon  the  surface  of  the   object    and 
generally  upon  the  outer  surface,   such 
as  a  hollow  sphere,  etc.      If   we 
have     a    hollow     cylinder    and 
charge     it   with   a   quantity    of 
electricity  by  bringing  the  brass 
rod    of  the   electroscope   to  the 
under  side,  we  see  that  the  leaves 
are   not  disturbed  in    the   least, 
showing   that    the  inner  surface 
contained    none   of   the  charge ; 
but  upon  placing  the  rod  in  con- 
tact with  the  outer  coating,   the 
appearance  of  the  charge  will  be 
immediately  shown  by  the  diver 
sion  of  the  leaves. 

The  amount  of  electricity  pro- 
duced ;by  friction   is,  practically 
very     small,    and     it   is     often 
necessary   to  collect  the    charges     into 
a  large  one.     This   is  done   by    the  aid 
of  the  condenser  or  Leyden  jar,  which 
consists  in  its  simplest   form    of   a   glass 
jar  coated  inside  and  out  with  a  layer  of 


tin -foil.  The  inside  and  outside  layers 
respectively  are  the  collecting  plates,  and 
the  space  between  these  layers,  or  the 
intervening  glass,  is  technically  termed 
the  dielectric.  It  is  strange,  but  the 
charge  of  electricity  in  the  Leyden  jar 
does  not  remain  upon  the  two  layers  of 
tin-foil,  but  remains  on  the  surface  of  the 
glass.  A  Leyden  jar  may  be  charged  to 
its  fullest  capacity  and  the  two  layers 
removed,  new  layers  placed  in  their  posi- 
tion, and  still  the  jar  is  electrically 
charged  as  before.  The  discharging  of 
a  Leyden  jar  is  done  by  connecting  the ' 
two  coatings  of  foil  and  regaining  an 
equalibration  between  the  positive  and 
negative  charges  of  the  jar.  This  is  often 
done  by  the  hands  with  smaller  jars,  but 
if  a  series  are  used,  what  are  known  as 
discharging  tongs  should  l>e  employed. 
They  consist  of  a  wire  having  an  insul- 
ated handle  and  the  wire  being  of  the 
prof)er  shape  so  that  both  coatings  may 
he  touched  at  the  same  time,  allowing 
the  charge  to  pass  through  the  wire  in- 
stead of  through  the  body.    The  Leyden 


t^g.  2.— ElcctTO|ihoru«. 

jar  was  invented   by    Mnsschenbrock  of 
Leyden  in  the  year  1745. 

One  of  the  important  instruments  used 
iu  experinienliug  with  friclional  electri- 
city  is  known  as  the  Hlectrophorus.  and 


ru  principle  depends  apon  the  laws  just 
L described  in  regard  to  charing  a.   body 
hf  indtiction. 

The  inatrumen :       t    ^  - 1  s  (if  a  \mlcanite 
robber  plate,  whicii     ve   will  suppose  is 
charged  with   n^^ve  eJectricity.     We 
now  hold  in  our  hand  a  metal  disk   hav- 
ing an  insulated  handle,  and  by  graapin^ 
llhe  insulated  handle  and  placing  the  disk 
lljpon    the   negatively   charged    sheet   of 
Irtibbcr,    indtiction    at  once  occurs,  smd 
the  top  of  the  metal   wilt   hare  become 
with    iitr    /         electnctty;    and 


again  withnnt   greatly   disninisiiioc  ^ 
original  negati\-e  charge  upon  the  nxbher 

plate. 

Many  times  while  experimentxT 
lo  obtain   a   iar^e   am* 


chargied 


under  side  or 


.e  in  contact  with 


electrrdty,  and  to  do  this  by  thechafgia^ 
and  discharging  of  the  metal  plate  wooH 
be  v«y  tiresome  and  even  a  very  ^oa 
process.  To  overcome  this,  a  ntariirar 
is  used  which  is  termed  an  Elt^ctnc  Static 
machine.  The  style  and  tx-pe  of  ttoc 
machines  vary  slightly  because  of  the 
ideas  of  the  different  inventois.  •M 
these    machtuet    consist    of     a 


Fig,    3^'irtUi 

the  negatively  char'^e^l    sheet   of   rubber 
will  become  positively  charged. 

If  we  wish  to  have  the  metal  disk  con- 
lain  positive  electricity  only,  place  the 
fingerB  upon  the  plate,  thereby  connect- 
ing it  with  the  ground,  and  the  induced 
negative  charge  will  pass  through  the 
body  to  the  ground.  Now,  by  removing 
the  disk  or  plate  by  the  insulated  handle 
we  find  that  it  contains  a  positive  charge 
of  electricity.  If  the  charge  in  the  metal 
plate  is  neutralized  in  any  way  we  may 
repeat  the  same  operation  over  and   over 


-i.»in.        TitaiLhllie. 


whereby  the  electrxiphorus  is  contmiiaiiv 
mechanically  made. 

Roughly  speaking,  the  tnaclmie  coo- 
sists  of  two  concentric  c\  lindens  of  glass. 
the  smaller  one  being  allowed  to  rotate 
while  the  larger  one  is  held  m  a  fixed 
position.  Upon  the  smaller  plate  arefl 
small  strips  of  tin- foil  which  as  tbey  are 
rotated  come  in  contact  with  two 
brushes,   these    being   electricatlly   con 


•  The  cme  KeneraUf  shown,  and  in  fmrt  the 
cesBf nl.  iscatlcd  Uie  Itottx  Indui^tioa  Ml»cVtt»^« 
inventor 


">r<llJ|^H 


tiir  tm  %rr\\i%% 
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Structural. 


Standard  Specifications. 

— FOR— 

BUILDINGS.  BRIDGES.    FRAMEWORK.  MACHINERY.    ETC 

(  Continiud  from  .  lugust  nitntdfr\  ; 


4S.  Dresdlnj^, 
Setllni^*  etc. 


49.  QmnUfin%, 


SO. 


f  I.  Cemefit. 


52.  Cement 
Mortar. 


In   all   cases   for  either  the  ashlar  masonry  or  the  mbUr ! 
masonry,  the  stones  mast  be  so  hewn  and  dressed  that  when  htiilt 
into  the  wall  they  will  rest  upon  their  natural  beds.     Care  will  Ixf 
taken  that  no  stones  are  built  in    whidi  have  cracks  or  other 
defects. 

Where  centerings  is  required  for  arches,  the  contractor  wiB 
provide  and  set  same,  and  these  centers  will  not  be  struck  bcfotf 
the  mortar  is  thoroughly  set. 

All  sand  used  for  mortar  will  be  clear  sharp  sand,  and  in  no  | 
case  will  l>e  taken  from  the  seashore  or  other  saltwater  banks,  nor 
shall  it  contain  any  loam,  earth,  or  dirt. 

.    -Where  required,  the  sand  will  be  washed. 

All     cement     used     will     he     of     a     brand     approved     by 

well  burned  and  finely  ground,  and 

will  have  been  manufactured  at  such  recent  date  as  to  be  satis- 
factory    to      or     their     representa- 

atmosphere.  If  the  cement  used  is  to  have  a  specifie<l  tensile  and 
trve.  Xo  cement  will  be  used  which  has  been  exposed  to  tbtf 
crushing  strength,  the  same  will  be  called  for  on  the  detail  speci- 
fications and  drawings,  and  briquettes  of  the  cement  so  furnished 
will  develop  the  required  strength  when  tested  in  the  proper  test- 
ing machine. 

Cement  mortar  will  be  mixed  in  the  following  proportions: 
For  brick  work  and  stone  masonry,  one  part  of  hydraulic  cement  J 


Lime 
Mortar. 


Concrete. 
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to  diree  parts  of  clean  sharp  sand. 

For  concrete  work,  tiie  cement  may  be  mixed  with  from  one 
to  fonr  parts  of  clean  sharp  sand  in  the  proportion  specified  on 
drawings. 

In  all  cases,  all  cement  mortar  will  be  freshly  mixed  just 
prior  to  bt  intj  used,  and  in  no  case  will  any  mortar  be  used  which 
has  ill  the  slightest  degree  begun  to  set, 

rjme  mortar  will  be  mixed  to  the  following  proportions:  One 
part  of  freshly  slacked,  w^ell  burned  lime,  and  2,b  to  3  parts  of 
clean  sharp  sand.  The  lime  for  the  mortar  will  be  slacked  at  least 
one  day  before  it  is  mixed  with  the  sand,  and  then  the  sand  and 
lime  will  be  thoroughly  well  mixed,  and  before  using  will  be 
allowed  to  stand  forty-eight  hours. 

Care  to  be  taken  in  the  mixing  of  mortar  that  too  mucli  water 
is  not  used,  and  also  that  tlie  lime  shall  not  be  stirred  while  it  is 
slacking. 

Concrete  for  footing  courses,  foundations,  and  walls  or  other 
places  where  specified  on  drawings,  will  be  made  up  of  clean 
broken  stone  or  broken  hard -burned  brick.  In  any  case  the  stone 
or  brick  will  be  of  such  size  that  every  piece  used  will  pass  freely 
through  a  ring  SVit  inches  diameter. 

Where  the  contract  for  the  work  allows  gravel  to  be  used  in 
making  concrete,  the  gravel  will  be  clean,  well  washed,  and  free 
from  loam  or  earth,  Tlie  broken  stone,  brick  or  gravel  shall  be 
well  «ind  thoroughly  mixed  and  incorporated  with  cement  mortar 
mixed  in  the  proportion  specified,  the  mixing  to  be  done  just 
before  tlie  concrete  is  placed  in  position.  The  concrete  is  to  be 
deposited  in  layers  of  not  more  than  (>  inches  in  thickness,  and 
each  layer  thoroughly  rammed  until  it  is  flushed  on  the  top  with 
water. 


1  Before  the  construction  of  any  block  of  concrete  is  begun. 
sufficient  material  for  the  entire  block  will  be  on  hand,  and  when 
the  making  up  of  the  block  is  once  begun  it  will  t)e  continued 
luitil  the  block  is  finislied.  Where  necessary,  unless  otherwise 
directed,  boxes  or  other  forms  or  bulkheads  for  the  concrete  to  be 
made  in  or  rajiimed  against,  will  be  provided  in  order  to  enable 
the  concrete  to  be  thoroughly  ranmied :  these  boxes  or  bulkheads 
to  be  provided  and  set  by  the  contractor.  The  exterior  exposed 
surface  of  all  the  concrete  is  to  be  well  and  thoroughly  slushed 
witli  fresh  cenient  mortar,  and  neatly  troweled. 


2/0 
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The  contractor  will  supply  samples  of  bridk,  stone,  sand, 
cement,  etc.,  with  his  proposal.  He  will  also  specify  from  what 
quarries  and  factories  they  are  to  be  produced  or  what  brands 
they  will  be,  and  the  same  will  be  subject  to  the  approval  of 


56.  Aacbor 
Bolts  and 
WMliers. 


57.  Excavating. 


58.   Back-Filling:. 


The  steel  works  contractor  will  furnish  the  anchor  bolts  and 
washers.  The  mason  contractor  will  include  in  his  price  the 
setting  of  the  anchor  bolts  and  drilling  of  all  necessary-  holes  in  the 
cap  stones  for  the  anchor  bolts.  In  general,  the  holes  for  anchor 
bolts  will  be  at  least  1  inch  larger  in  diameter  than  the  bolts,  so 
that  after  the  piers  are  built  the  bolts  can  be  accurately  lined  up; 
and  after  the  mason  contractor  has  lined  up  the  bolts  to  exact  and 
proper  position,  then  the  holes  around  the  anchor  bolts  will  be  wdl 
filled  with  fresh  cement  grout,  so  that  the  bolts  are  firmly  held  in 
the  exact  position. 

All  necessary  excavations  for  the  foundations  are  to  be  done 
by  the  excavating  contractor  to  the  exact  lines  and  levels  given: 
and  should  the  nature  of  the  ground  require  shoring  in  order  to 
maintain  the  proper  openings  while  the  masonry  is  being  built, 
the  contractor  for  the  excavating  shall  provide  and  set  such  shor- 
ing, well  and  thoroughly  bracing  and  staying  the  same.  The 
contractor  for  the  excavating  will  take  care  that  the  bottoms  of 
the  excavations  are  on  the  proper  lines  to  allow  the  bottoms  to  be 
thoroughly  and  well  rammed  over  the  given  areas  of  the  footing 
courses,  and  will  include  in  his  price  for  the  excavating  the  ram- 
ming of  the  surfaces,  so  that  footing  courses  will  be  started  on 
sound,  hard  ground.  All  stones  or  other  obstructions  to  the 
excavating  will  be  removed  by  the  excavating  contractor  and  the 
openings  left  clean  and  free  from  obstructions.  Should  quicksand 
or  water  be  encountered  in  the  excavating,  the  removal  of  same 
will  be  made  the  subject  of  a  special  contract. 

After  all  foundations  are  in  place  and  the  cement  or  mortar 
thr)roughly  set,  the  contractor  will  back-fill  to  the  proper  level. 
This  back-filling  will  be  thoroughly  rammed  and  sluiced  into  a 
compact  mass  to  provide  as^ainst  as  little  future  settlement  as 
possible.  This  back-filling  is  to  be  brought  up  to  the  proper  levels, 
as  shown  on  the  drawings. 


MACHINERY. 


59.  Iron  C^kstings 


All  iron  castings  will  be  of  tough  gray  iron  free  from  injurious 
cold  shuts  or  blow  holes,  true  to  pattern,  and  of  a  workmanlike 
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»d.  steel  Ciist- 


finish.  Sample  pieces  1  inch  square  cast  froni  the  same  heat  and 
cast  in  sand  molds  will  be  capable  of  sustaining  on  a  clear  span  of 
^  feet  8  inches  a  central  load  of  500  lbs.  when  tested  in  the  rough 
bar.  The  number  of  these  sample  pieces  and  the  part  of  the  heat 
from  %vhtch  they  are  taken,  will  be  specified  by  the  inspector.  All 
chilled  castings  will  be  chilled  to  the  depth  specified  in  the  general 
specifications  or  on  the  draw^ings.  There  shall  be  sufficient  backing 
ttj  the  chilled  portion  of  tough  gray  iron  to  give  ample  and  suf- 
ficient strength  to  the  casting.  In  large  castings  care  must  be 
taken  that  they  are  not  allowed  to  cool  too  slowly,  so  that  the 
crystallization  may  be  as  evenly  distributed  throughout  its  mass 
as  possible. 

All  steel  castings  will  be  made  from  tough  metal  manu- 
factured by  the  open-hearth  process,  and  will  have  an  ultimate 
strength  and  chemical  analysis  best  adapted  to  their  requirements. 

If  required,  a  copy  of  the  chemical  analysis  and  tests  of  each 
heat    from    which    castings    are   made    must    be    forwarded    to 

All  large  castings  will  have  a  test-piece  cast 

with  them;  these  test-pieces  to  be  I^/h  inches  square  by  12  inches 

long. 


*l,  SfiafUng. 


t2.  FoT0nga, 


A.  Chains. 


All  shafting  will  be  either  cold  rolled  or  turned,  as  specified 
on  drawings,  and  shall  be  perfectly  straight  and  true  to  gauge. 
All  key -ways  are  to  be  accurately  cut  to  dimensions  shown  on 
drawings  and  keys  are  to  he  neatly  and  tightly  driven. 

All  forgings  are  to  be  of  material  specified.  Before  forging* 
the  material  must  be  thoroughly  and  equally  heated  throughout 
its  mass.  All  enlarged  ends  are  to  be  formed  by  upsetting,  welding 
to  be  dispensed  with  as  much  as  p>ossible.  After  the  forgings  are 
complete  they  are  to  be  thoroughly  annealed.  All  forgings  are  to 
be  neatly  finished,  and  in  dies  when  so  required,  and  to  be  done  in 
neat,  workmanlike  manner. 

All  bearings  are  to  be  of  a  material  specified  and  of  a  brand 

approved  by  ..,,,,.,,,,,. Before  babbiting,  all 

bearings  are  to  be  thoroaghly  heated  so  that  the  material  will 
equally  fill  the  space  around  the  shaft. 

Where  chains  are  called  for  they  will  be  of  a  brand  and 

manufacture  approved  by They 

shall  have  been  tested  with  a  proof  load  and  one  and  one-half  the 
working  load. 
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65.  Wire  Rope.                All   wire   rope  will   be  of  a   standard   and   reliable  brand 
approved  by 


66.  Painting. 


67.  workmanship 
and  Material. 


All  machines  will  be  painted  as*  specified  on  the  drawings  or 
as  called  for  in  the  general  specification.  All  finished  parts  or 
machined  surfaces  will  be  given  a  coat  of  pure  while  lead  mixed 
in  tallow  before  shipment.  Where  not  otherwise  called  for  the 
paint  will  be  as  specified  for  structural  steel  and  iron  work. 
Paragraph  32. 

In  general  the  workmanship  and  material  will  be  strictly 
first-class  in  every  respect  and  done  to  the  approval  of 


tlOMt  ^TUiY. 


Machine   Design. 

CHAPTER    XI L 
Tooth  Gearing, 

{Contmut'd from  Augmi  nitmbcf. ) 


\\\i  next  thing  the  desi^er 
wishes  after  discussing  the 
form  of  the  teeth  is  tlie 
strength  of  them.  In  de- 
vising a  fomiula  for  the 
strength  of  gear  teeth, 
there  are  two  cases  to  consider:  First, 
where  all  the  pressure  on  a  tooth  comes 
on  one  comer,  as  in  Fig.  i ,  and  secondly, 
where  the  pressure  is  uniformly  distri fl- 
uted along  the  whole  width  ib)  of  the 
tooth  as  in  Fig.  2. 


Fig,  1, 


Fig.  2. 


The  pressure  is  liable  to  act  on  a  cor- 
ner of  the  tooth  wlien  the  teeth  are 
inaccurately  constructed,  or  wdien  the 
axes  of  the  gears  are  not  properly  loca- 
ted. 

In  gearing  that  is  carefully  constructed 
and  on  shafting  properly  adjusted,  the 
contact  will  l>e  along  the  wdiole  width  of 
the  tooth,  and  hence  transmit  more  power 
than  otherwise. 

Of  course,  after  a  time  the  hearings 
and  supports  will  wear  some,  as  it  is  not 


alw^ays  safe  to  assume  that   the   pressure 
on  the  teeth  is  uniform.  / 

When  the  load  (Q)  on  a  tooth  acts  at 
one  corner,  as  in  Fig,  1.  it  may  be  shown 
that  the  tooth  will  give  aw^ay  at  a  section 
(ABCD)  which  makes  45'  with  its  root, 
provided  the  width  be  not  less  than  the 
length  or  height  //, 

Let  EF  Ije  perpendicular  from  I-'  to 
AB.  Then  KF  -  AF  ^  KB.  Let  each 
be  represented  by  y,  then  AB  =  2.f,  The 
bending  moment  of  Q,  with  reference  to 
the  section  ABCD.  ^  Q^r,  and  assuming 
the  tooth  to  be  rectangular,  the  moment 
of  resistance  is  \  X  2^/^^ where  /  is  the 
strength  of  the  material.  Equating  the 
bending  moment  to  the  moment  of  resist- 
ance, we  get  the  relation 

(i) 


Q 


(2) 


which  shows  that  the  length  or  height  of 
a  tooth  does  not  effect  its  strength  if  the 
load  acts  at  one  corner. 

Since  /  is  usually  given  in  terms  of  the 
pitch,  we  will  substitute  for  /  in  the 
above  fonnula  its  value  in  terms  of  p^ 
the  pitch. 

From  the  table  given  in  the  article  on 
this  subject  in  the  August  issue  we  have 
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given  the  value  of  /  as  variable  according 
to  the  different  authors,  but  averaging 
»473  P^  Allowing  for  wear,  say  to  *4  ^, 
then  (2)  becomes^ — 


The  load  Q  00  the  tooth  may  be  taken 
as  i  P  where/  is  the  driving  force  at  the 
pitch  line,  calculated  from  the  horse- 
power  and  spee<i.  The  strength  /  may 
betaken  at  from  2,5^*0  to  4,500  pounds 
per  sq.  in. 

Taking/ =  5»5oo  and  Q  =  j  P,  we 
get  the  above  in  form  thus:  /=,o6  \  ^ 
and  P  —  280/*. 

Taking  up  the  case  as  shown  in  Fig,  2 , 
we  have  the  moment  of  resistance  to 
bending  equal  to  J^/'/',  and  the  bending 
moment  equal  to  Q^.  Hence,  Q^  = 
\bt^f\  in  which  we  may  put  /  =j  .4/»,  and 
Q  =  11  P  as  before,  and  h  ^  .^p.      Then 

17.5  P 
P  =  .0571  bpf,  and  P 

m 

:2O0^;^, 

but  b  is    generally   ex- 


bf 

And  putting/=:3,500,  we  get  P= 

and/  -       ^     . 
200  0 

pressed  in  terms  of/,  let  b  ^  np,  then  P 

=  2oonp^    and  /  ==   A.  ^       The    di- 
\20o  n 

mension  b  vaf ies  from  two  to  three  times 
the  pitch  (/),  and  is  often  taken  2^^  / 
for  the  medium  sizes  of  gears,  hence  n 
would  average  zyi  for  most  cases. 

The  foUow^ing  table,  taken  from  the 
Walker  Mfg.  Co.»  will  show  what  has 
been  used  for  b  iu  this  respect  : — 


I^ITCJI 

SITR 

SPUR 

BEVEir 

MURTISK 

(Cirtrulur) 

GEAR 

RACK 

GEAR 

WHEELS 

4 

11 

n 

l\ 

1 

M 

14 

n 

l| 

13 

l\ 

s 

2 

2 

2 

2i 

n 

21 

n 

3 

» 

3 

i\ 

H 

31 

3J 

\\ 

4 

4 

31 

\\ 

4i 

^ 

4 

5 

iy 

0 

41 

61 

1} 

H 

h\ 

5 

« 

H 

51 

51 

H 

«! 

2 

6 

6 

H 

n 

61 

6J 

0 

2 

7 

t 

6i 

1      ^ 

2 

7 

7 

?1 

^ 

2 

71 

71 

7 

9 

% 

71 

71 

7 

n 

2 

8 

8 

n 

ro 

21 

81 

8i 

e 

101 

3 

9 

9 

a 

H 

9 

9 

111 

z 

91  : 

n 

9 

12 

3| 

10 

10 

^1 

121 

31 

lOi    1 

10! 

10 

IS 

3 
3 

101 

lOi 

10 

131 

11 

n 

101 

14 

n 

111 

11 

101 

I4i 

4 

12 

12 

11 

15 

41 

13 

13 

111 

16 

H 

14 

14 

12 

17 

4} 

15 

1^ 

13 

18 

5 

16 

16 

14 

19 

SHROITDING  GEAR  TEETH. 

In  order  to  strengthen  gear  teeth  the 
rim  is  wider  than  the  teeth  and  carried 
outward,  as  shown  in  Figs.  3.  4   and  5. 


Fig.  3.  Fig.  4.  Fig.  5- 


i 


The  thrmiding,  as  it  is  called,  may  ex- 
tend out  to  the  point  of  the  tooth,  or  half' 
way  out,  or  entirely  out  on  only  one  end 
of  the  teeth. 

In  the  first  case  the  mating  gear  or 
rack  can  have  no  shroud  on  it,  but  in' 
the  second  and  third  case  both  gears  or 
the  gear  and  rack  are  equally  propor* 
tioned.  Teeth  which  are  not  thicker  at 
the  base  or  root  than  at  the  pitch  line  are 
greatly  benefited  by  shrouding.  The 
advantage  of  shrouding  is  greater  the 
narrower  the  wheel. 

When  gears  are  nearly  the  same  diam- 
eter»  the  shrouding  should  extend  to  the 
pitch  line  on  both  ;  but  when  one  isver}' 
much  larger  than  the  other,  it  is  the  best 
practice  to  shroud  the  smaller  one  onl>'. 
because  the  teeth  on  the  smaller  one  is  of 
weaker  form,  and  the  wear  is  greater 
here,  too. 


\ 


THE  DRAFTSMAN. 


FILLET    AT    ROOT   OF   TOOTH. 

This  part  of  the  tooth  is  not  arbitrary, 
and  It  is  here  suggested  that  the  radius 
of  the  fillet  be  equal  to  one- sixth  the 
width  of  space  between  adjacent  teeth 
measured  at  the  "circumference  of  the 
addendum  circle,  as  shown  in  Fig,  6. 


Fig.  6. 

RELATIVE   PITCHES   OF    TEETH 

op   Bt^l  Al,  STRKKGTH    FOR   DIKFlvRENT  MATEKIAL. 

The  following  table  gives  the  relative 
pitches  of  the  teeth  of  gears  made  of  vari- 
ous materials,  on  the  assumption  that  the 
teeth  are  proportioned  according  to  the 
same  rules  in  each  case  : — 

Matennl.  pUcHm, 

Cast  Iron ,     LO 

Wrought  Iron..,, *     (Iti 

Steel  ».,.. O.o 

Woo<l 13 

Gun  MetaL. .», 0.8 

SPEED   OF    TOOTHED    GEARING. 

The  Speed  of  a  gear  is  figured  at  the 
pitch  line,  and  is  expressed  in  /eei  per 
minute. 

Prof,  Unwin  states  that  the  maximum 
safe  speed  for  cast  iron  spur  gears  does 
exceed  96  feet  per  second,  or  5*760  feet 
per  minute  on  the  pitch  line. 

Low  and  Bevis  in  their  Machine  Design 
give  the  following  : — 

Ordinary  cast  iron  gears..,*, 1800  ft  per  niin. 

Helical  •'  '^ ,2400    '*     *' 

Mortised         **  '* ..,,2400    "'     ** 

Ordinary  cast  steel     " 2600   *'     *' 

Helical'         *'  "     ,,3000    '^     •* 

Spec .  cast  iron  mach .  cut  gears , . .  30O0   * '     * ' 

They  refer  to  a  case  of  a  cast  iron  gear 
running  4.712  per  minute  on  the  pitch 
line,  the  gear  l^eing  30  ft.  in  diameter. 

HORSE    POWER    Ol*    GEARS, 

The  horse  power  of  gears  is  rather  a 
myth,   because    little  information   is  at 


hand  from  which  to  deduce  a  formula, 
but  it  is  evident  that  since  horse  power 
is  made  up  of  two  factors  —  speed  and 
weight  —  that  the  same  may  be  applied 
to  gears. 

Let  P  ^  driving  force  at  the  pitch  line 
in  pounds. 

J)  =  Diameter  of  pitch  circle  in  inches, 

12 

V  =  Velocity  iu  feet  per  minute  on 
pitch  line. 

N  =  Number  of  revolutions  of  gear 
per  minute. 

H  =  Horse  power. 

33»ooo  —  number  foot-pounds  in  one 
minute  =  one  horse  power. 

Then 


in  feet. 


PV 


^H. 


33(KXJ 


aUlODXN 


1& 


=  speed  in  feel  per  minute  ==  V, 


PX 


3  1416  DN 


H 


12  PX3.Ul<iDN 


33000  330O0  X   12 

330O0  H 


P  ^ 


and  from  the  above,  P  =  280  p>,  then 

a3OO0  H 
280  p*  =  ^^ or 


H  =  .O0a5p*V  ---  .0022p'DN. 


The    Problem    of   Line,    Circle 
and  Point. 

We  have  received  two  answers  to  the 

following  problem  which  appeared  in 
our  August  issue  :  To  draw  a  circle 
through  the  pjint  P  and  tangent  to  the 
circle  H  and  the  line  XY. 

One  answer  gave  a  solution  that  re- 
sulted in  passing  a  circle  through  P  and 
tangent  to  XY,  but  nothing  was  said 
about  the  circle. 


very  careful  location  of  the  point  H,  and 
then  we  were  not  sure  of  it  when  it  was 
drawn.  By  changing  H  we  had  a  differ- 
ent  result  ever>'  time. 

Try  it  again,  and  let  us  see   the  solu- 
Itons. 


Cost  of  Solomon*  Tsmp]«. 

Even  in  these  days  of  extravagance 
and  millionaire  display,  very  few  peopk 
have  any  adequate  impression  of  the  im- 
mense cost  of  the  i^reat  temple  of  Solo 
nion  at  Jerusalem,  the  site  of  which  is 
undouhtedly  occupied  by  the  splendid 
Mosque  of  Omar,  a  Saracenic  building  of 
exquisite  beauty »  of  octagonal  form  and 
of  great  height,  sunn oun ted  by  a  dome. 
It  is  built  of  marble  and  is  of  pale  blue 
color*  the  platform  on  which  it  stands 
being  of  a  dazzling  white.  In  the  build- 
ing of  Solomon's  Temple  the  prepara- 
tion of  the  materials,  the  cost  of  labor, 
etCt^  the  cost  was  really  wonderful.  For 
example,  there  were  80,000  men  em- 
plo3'ed  as  hewers  of  stone,  G0,000  bearers 
of  burdens,  10,(i()0  hewers  of  cedars,  3.- 
300  overseers,  all  of  whum  were  cm- 
ployed  tW  seveti  years,  and  upon  whom, 
besides  their  wages,  Solomon  bestowed 
£?^.7T3,07n.  If  their  daily  food 
was  worth  2s.  each,  tbe  total  sum  for  all 
was  £a:i.s:r,088  during  the  time  of  build- 
Jug.    The  materials  in  the  rough  are  esti- 


Current  Topics. 


SoMEOXK  has    said   that    a    person  is 
just  as  old  as  he  is  in  experience. 


TirK  way  some  draftsmen  move  around 
we  think  they  must  he  quite  aged,  but 
we  try  to  keep  the  changes  of  their 
address  np  to  date,  Don^t  be  afraid  to 
send  them  in.  We  want  to  have  the 
magazine  go  regularly. 


Several  replies  to.  otir  free  offer, 
primed  intheAugust  issue,  have  come  in, 
one  for  information  as  to  sketches  de- 
sired. These  should  be  on  tracing  cloth 
or  white  paper  similar  to  bristol  board. 
The  ordinary  letter  pa|ier  without  lines 
will  answer  quite  well  enough.  These 
sketches  should  he  alxjul  3x4,  5x8,  or 
6x10,  The  former  will  reduce  to  single 
column,  the  next  to  double  column,  and 
the  latter  to  page  size. 


Did  you  notice  the  *'ad/*  in  this  issue 
of  the  '  *  Universal  Sketching  Paper  ' '  ? 
It  is  something  new,  a  departure  from 
the  old-time  section  hue  paper,  but  hav- 
ing all  the  advantages  and  some  more. 
The  surface  has  no  lines  upon  it.  but  is 
covered  with  dots  arranged  in  rows  '-^  * 
apart «  the  eighth  one  being  a  trifle  heav- 
ier to  denote  the  inch.  With  these  points 
as  guides,  one  may  draw  light,  heavy, 
dotted  or  broken  lines  without  confusion 
as  is  the  case  on  ordinary  section  line 
paper.  When  a  blue  print  is  desired  of 
the  sketches^  no  lines  show  except  those 
of  the  drawing,  A  good  lead  pencil 
sketch  was  blue- printed  in  three  minutes, 
but  the  dots  showed  a  trifle,  yet  in  no 
way  interfering  with  the  sketch  lines. 


How  many  of  our  draftsmen  have  bus 
iness  cards  ?  There  may  be  some  people 
who  think  it  is  unnecessary,  but  there 
are  times  when  such  a  card  is  quite  an 
introduction.  There  is  no  harm  in  hav- 
ing  your  occupation  printed  under  yotir 
name  on  a  neat  card  with  the  address. 
One  that  has  come  to  our  notice  is  here 
reproduced  in  arrangement,  but  not  in 
exact  style  of  typ€,  and  we  wish  to  say 
that  it  is  quite  neat.  It  might  be  bettet 
to  say,  "Experienced  Mechanical  and 
Architectural  Draftsman,"  or  it  might 
be  arranged  as  in  Fig,  2  or  Fig.  3. 


HARRY  J.  STIU^ON 

EXPERIENCED 

MECHANICAL  AND   ARCHITRCtllRAL 
DR  A I 'TING. 

103  Green  St  .    BATTLE  CREEK,    MICH. 


Fig.  I. 


Mechanical  and  Architectural 
Drafting. 


HARRY  J.  STILLSON 


103  Green  St. 
BATTLE  CREEK,  MICH 


Fig.  2. 
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MECHANICAL 

ARCHITECTI'RAL 


DRAFTING, 


HARRY  J,  STILLSON 


103  Green  St. 


Batti.k  Creek,  Mich. 


K 


Fig.  3. 


Why  Not  Organize? 

I  am  pleased  to  read  the  article  by  A. 
T.  Square,  also  the  editor's  advice  and 
generous  assistance  in  this  matter,  as 
expressed  in  the  July  number.  In  con- 
nection with  this  I  would  suggest  that  a 
list  of  names  of  those  willing  to  become 
members  be  placed  in  a  column  in  The 
Draftsman  as  charter  members. 

Now,  regarding  a  plan  of  procedure, 
will  say  that  rules  and  regulations  be 
submitted  which  you  tbiuk  would  be 
best  adapted  for  our  organization,  the 
same  to  be  published  in  this  magazine. 
Also  that  a  committee  be  selected  from 
those  sending  in  the  best  constitution, 
whose  duty  it  will  be  to  meet  and  frame 
the  rules,  etc.  That  the  editor  appoint 
this  committee  and  the  time  and  place  of 
meeting. 

Now,  brother,  get  in  the  push  and 
send  in  your  name  and  by-laws, 

A  Pencil  Pusher. 


More  SoGiety  Notes. 

There  are  in  this  country  several  asso- 
Jciations  after  which  the  society  of  drafts- 
;tnen  may  be  modeled.  No  doubt  the  or- 
igan fzati  on  of  the  American  Institute  of 
I  Architects  or  the  Architects'  League  of 
America  would  be  of  use.  Both  have 
I  branches  or  chapters  in  all  the  larger 
cities.  In  the  foniier  the  branches  are 
called  *  chapters.**  while  in  the  latter 
they  are  *' clubs,"    and   in    a    few   cases 


having  such  titles  as  '*The  Triangle 
Club  of  Denver,'*  *'  The  T-Square  Qub 
of  Philadelphia/*  and  so  on. 

Each  has  a  central  or  national  orgao* 
ization  which  is  composed  of  members  of 
the  different  chapters,  the  highest  officer 
of  which  would  necessarily  be  at  the 
head  of  the  local  chapter  where  he  re- 
sided as  eX'Ofl5cio  to  the  president  of  that 
chapter. 

The  draftsmen's  society  should  have 
a  national  organization  and  local  chapters. 

To  accomplish  this  end  we  have  before 
us  a  task  divided  into  at  least  the  follow- 
ing heads : 

( 1 )  To  formulate  the  object  and  reas- 
ons for  such  a  society. 

(2)  To  interest  the  men  in  it  and 
secure  their  co-operation. 

(3)  To  appoint  a  committee  to  draft  a 
constitution  which  is  to  be  submitted  for 
general  discussion. 

(4)  To  form  branch  societies  or  chap- 
ters of  the  national  body  in  the  \*arious 
cities  where  there  are  a  number  of  drafts* 
men. 

It  might  be  a  hard  matter  to  get  mem- 
bers of  the  ' '  profesh  "  to  go  to  some 
central  point  for  discussion  of  the  matter. 
hence  it  will  have  to  be  done  through 
these  columns  and  at  local  meetings. 

Let  us  propose  a  Constitution  and  By- 
Laws  to  start  the  discussion: 


CONSTITUTION. 


Article  I. 

NAME  AXr>  OBJECT. 


1 


Section  L— This  association  shall  be  koowii 
as  the ,, , ^ 

Sec.  !t."The  objects  of  this  org&nixatton  tball 
l>e:  To  unite  fratemaUy  and  socially  a]]  persons 
of  good  moral  character  engaged  in  drafting ; 
to  especially  train  its  inemljcrs  in  those  hranchef 
of  practical  education  which  have  a  direct 
beairng  upon  the  work  of  drafting  ;  to  onginate 
and  circulate  literature  relating  to  the  tcieoce 
of  drafting,  and  to  standardize  as  much  as  pos- 
sible ;  to  promote  uniFomiity  of  drafting  <^ce 
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Control,  to  earn  on  regitlar  con'e«pnti<lenct 
witli  the  Secretuirv  of  the  American  Socitrty  of 
Drflftstuen,  and  lo  juake  such  reports  to  *aiil 
Secretary  us  are  recjinrtnl.  He  shall  have  cus- 
tf»<ly  uf  all  books  and  papt-rsof  the  chapter,  anrl 
shall  perform  snch  otlier  clnlies  peitaiiiiu^  lo 
liH  office  iis  umy  lie  ordered  by  the  Board  of 
Control.  Pursuant  to  the  reqnireincrits  of  the 
Society,  a  list  of  t!\e  Bonril  of  Contrott  officers 
and  meuihers  of  ihe  chapter,  with  tluir  ad- 
<lre5ses,  shall  be  transtnittetl  by  him  to  the  Sec- 
retury  of  the  American  Society  of  DrafLsmeii 
Rtinually  am!  whenever  required.  He  sihall 
transmit  to  the  General  Secretary  a  copy  of  lUe 
ConstiUUion,  By-Laws  ancl  other  reKiilalious  of 
the  diapter  antl  of  all  arnen<ln*ents  thereto. 

Article  V. 

MKETJNGS 

Sec,  I. —The  annual  nteeting  of  the  chapters 
for  ihe  election  of  members  of  the  Roard  of 
Control,  and  for  snch  other  bubinef-s  as  may  be 
hrovtght  before  it,  shall  be  hehl  on  the  ?ec<incl 
Tneschiy  in  May,  or  at  such  other  time  as  may 
he  fixed  by  resolution  of  the  chapter,  tlie  Secre- 
taiT  notifying  all  meml>ers  two  weeks  in  ad- 
vance, stating  hour  and  place  of  such   meeting. 

Sec.  2,     The  regular  meetings  of  tlie   chapter 
for  educational   work    shall    be   held  .........    a 

month,  bejJinning  in  tJctol»er  and  continuing 
until  the  annual  meeting. 

Sec.  H.  Special  meelings  of  the  mendjcrs 
may  be  called  I  by  the  President  or  the  Board  of 
Control,  or  by  the  President  upon  recei\'ing  a 
written  request  for  the  ^ame  from  any  fifteen 
meml>ers  in  gw^d  standing. 

Sec.  4,— At  all  meetings  of  the  chnpter, .....,,.. 

active   members    in   good   standing  as 

sliown  by  tile  reconls  of  the  Secretary  antt 
Treasurer,  shall  constitute  a  quorum , 

Sec.  5-  Roberts'  Rules  of  Order  shall  be  the 
;niili->rit\    if>on  parliamentary  rules. 

Article  VI. 

.AMENDMENTS. 

Sec.  L — The  Constitution  or  By-Lai.vs  of  this 
cljaptwr  may  lie  amended  either  by  a  urianiinuus 
vote  of  tile  entire  Board  of  Control,  or  b^'a  two- 
tliirds  vote  tliereof,  when  three  days'  s^Titten 
^iptjice  of  the  intention  to  move  the  proposefl 
Hpietidineut  has  Ijeen  given  to  each  member  of 
Siiid  Board ;  or  by  a  three-fourths  vote  of  a 
quorum  at  any  meeting  of  the  mem  hers  of  the 
chiiplcr,  [JFovideil  that  uolice  of  a  motion  for 
the  profM^^eti  arnendmeja  shall  have  iK-en  filed 
with  the  Secretary  of  the  idiapler  3nd  given  at 
he  meeting  previous  to  that   at   which  a   vole 


thereon  is  to  lie  taken.  Sitch  amenrlmetit  shall  1 
l»econie  effective  only  after  the  same  shall  liavc| 
\ieeu  certifie<l  b\  the  Secretar\-  of  the  Societv* 


BV-LAWS. 


Article  I, 

At  all  meetings  of  the  chapter  the  following 
shall  Ix"  tile  order  of  lauinefs  : 

First    Reading  of  minutes  of  preceding  meet- 
ing. 

Second  Reading  of  names  of  applicants  for  J 
meml>ership. 

ThinI— Reports  of  special  committets, 

F on rtli— Reports  of  stand  hi g  committees. 

Fifth     -  Reading    of    cominunicatioiis     and 
notices. 

Six  til— Reports  of  officers. 

Seventh     (rcneral  lousiness. 

High th— Special  program. 

N  i  n  th  -  A d  j  ou m  men t . 

Articlk    II, 

There  shall  he  three  Standing  Committees  i 
appoi tiled  by  the  l*rt*sidcnt  with  theappro\-al  of  | 
the  BoanI  of  ControL 

There  sliall  be  a  Program  Ccammittce  com- 1 
posed  of  three  or  more  meml>ers,  whose  fluty  It  J 
shall  he  to  prepare  programs  for  the  regular] 
meetings  of  the  chapter 

There  shall  be  a  M  c  ml  >ership  Committee  com - 
i:>osed  of  three  or  more  meml>ers,  whose  duty  it  1 
shall  he  lo  maintain  ami  increase   the   memJ*er* 
ship, 

Tliere  sliall  be  a  Hall  Committee  composefl  of  1 
two  or  more  meiuliers,  whi>^e  duty  tt  shall  be  to  J 
make  all  necessary  arrangements  for   ohtainiiigj 
and  keeping  up  a  suitable  meeting  place  for  the 
chapter. 

Such  other  cumuJttecs  as   may   be   necc^^sary] 
for  carrying  on  tlie  work  of  tlie  chapter  shall  N 
appointed  from  lime  lo  time  in  the  regular  way. 

Arttclk  II L 

These  By-Laws  may  Ite  amendcfl  or  ailded  t<i 
at  an}"  regular  meeting  of  tjje  Board  of   Control:! 
by  a  three  fourths    vttte    of   those   present,  pro-J 
vide^l  that  one  week's  notice   of  the  proposed] 
amendment  or  addition  has  been  given. 


Pamphlets  have  lieeii  made  containing'l 
the    above   CotistitiUion    and    By-Laws. 
Send  for  some  and  distribute  them  amougj 
the  draftsmen. 
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The  Automatic  Shading  Pen. 

AUiiough  the  Automatic  Shading  Pen 
has  been  in  use  for  several  years,  not 
until  recently  has  its  many  advantages 
and  wide  field  of  usefulness  become  rec- 
.Denize J-  The  reasons  for  this  are  many, 
hut  perhaps  the  most  potent  of  all  has 
been  the  need  of  an  iok  exactly  suited 
to  the  peculiar  requirements.  This  has 
been  accomplished,  and  the  use  of  the 
pen  greatly  increased. 


0':' 


Fine  lines  are  made  by  sliding  the  pen 
edgewise ;  wide  lines  by  drawing  the 
pen  bodily  downward  or  to  the  right ; 
curved  lines  by  sliding  edgewise  and 
around  to  the  right  or  left  and  down- 
%vard.  In  %vriting.  the  dow^nward  pres- 
sure on  the  pen  should  be  only  siifflcietit 
to  make  the  ink  flow. 

The  illustrations  show  several  styles  of 
pens  and  the  actual  size  of  mark  made 
by  each.  Figs,  i  and  2  are  known  as 
Kg,  too,  Fig.  3  as  No.  400^  and  Fig,  5 
as  a  special  style  of  No.  400. 

Lettering,  like  many  other  arts,  is 
simple  if  we  go  at  it  in  the  right  way. 
Uniformity  of  stroke  is  the  chief  essen- 
tial in  good  lettering.  This  can  l>e 
accompUshed  only  by  holding  the  pen  in 
the  proper  position.  By  making  the 
stroke  in  lettering  the  right  length, 
slant,  &c..  over  and  over  again,  we  form 
a  correct  habit,  and  finally  make  a  t)er- 
fect  stroke  apparently  without  effort. 


t) 


CO 


GO 


Fig.  f. 

This  pen  is  exactly  what  the  name 
implies.  The  person  holding  the  pen 
fjrms  the  stroke  or  letter  to  be  shaded, 
and  the  pen  automatically  does  the  shad- 
ing without  the  assistance  of  the  writer. 
The  pen  makes  a  mark  of  two  different 
shades  at  a  single  stroke,  and  that  color 
or  shade  which  comes  from  the  right  side 
of  the  pen  must  under  all  circumstances 
be  considered  the  shade,  and  the  color 
which  comes  from  the  left  side,  or  the 
side  nearest  to  you,  is  the  main  stroke  or 
the  stroke  forming  the  letter. 


Fig.  2. 

If  we  have  a  positive  guide  there  is 
little  chance  for  w^aste  of  time  or  the 
forming  of  incorrect  habits.  Paper  has 
been  prepared  with  lines  as  show^n  in 
Plates  A  and  B. 

For  a  slanting  letter  the  pen  should 
assume  such  a  position  that  when  the 
lower  part  is  on  the  corner  of  the  square, 
the  top  rests  in  the  center  of  the  square. 

The  pen  nev^er  changes  from  this 
angle  in  drawing  a  slanting  stroke,  no 
matter  what  turns  or  cun*es  are   made. 


By  placing  the  lower  corner  of  the  i>eii 
on  the  comer  of  the  square,  and  drawing 
it  down  until  said  comer  reaches  the 
center  ui  the  square  below,  you  have 
strokes  the  same  length »  distance  apart 
and  slant. 


J5  ,  or  from  corner  to  corner  of  the 
square,  in:stead  of  from  the  comer  to  the 
center  of  the  square  at  the  lop. 

A  person  without  any  know^ledgc  of 
lettering  whatever,  follow^iiig  this  method 
cannot  fail  to  learn  wnthin  a  week  to  do 


C 


ig'  V 


The  dotted  line  in  Plate  A  shows  the 
slant  of  the  nib  of  the  pen  at  the  time  of 
beginning  and  finishing  the  stroke, 
which  is  always  the  same. 

By  placing  the  [^n  in  the  position 
above  mentioned,  and  drawing  it  to  the 
right  one  square,  you  have  the  proper 
beginniui^  for  nearly  every  letter  in  the 
block  alphaljet. 

Plate  B  shows  the  same  procedure, 
except  tlial  the  pen  assumes   a   slant    of 


Tr- 


51 


Fig.  4* 

accurate  block  lettering,  slanting 
ticab     No  better  style  can  be  adopted 
a  draftsman  for  lettering  title  sheets  ov 
drawings,  special  cards,    notes   for 
use,  &c,,  &c,,  or  for  work  during   even- 
ings for  the  butcher,  the  baker,  and    the 
cand  lest  i  c  k '  m  ak  er . 

Outfits  for  this  class  of   work    may 
obtained   from    the   Auto   Pen  and   Ink 
Mfg.  Co.,  Chicago,  111,  who  also  handle 


by 


shopi 


4 
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elegant  work  for  beginner,  teacher 
^d  artist.  It 
contains  eight 
mges  of  cop- 
es,  sixty 
>ag6S  of  al- 
phabets, with 

great  num- 

?rofdesigns»  ^ 

orders,  display  cards,  6cc. ,  &c.      Price, 


i^,.  .siiitoraaticpm 


L_:^9 


_. 1 


$[,00.  or  the   alphabetical   portiou   only 
for  75c. 


Do  You  Need  One? 

How  many  draftsmen  are  poor  writers! 
Perhaps  llie  device  illustrated  here 
would  be  of  assistance.  It  is  designed 
to  avoid  writers'  cramp,  and  the  fact 
that  20,000  have  been  sold  in  the  past  few 


years  is  evidence  that  there  are  lots  of 
lieople  who  are  afflicted.  This  may  not 
apply  so  nuich  to  draftsmen  as  to  other 
penmen.     The  above  finn  furnish  them. 


New  Inventions. 

The  following  inventions  have  been 
sptctally  reported  for  Tbk  Draftsman 
?jy  C.  LeRoy  Parker,  solicitor  of  patents, 
707  G  street,  Washington,  D.  C. 


DRAWING    TABLE. 

No.  7v4t359t  Thomas  King,  Jtily  11, 
1905, 

This  invention  relates  to  drawing 
tables,  and  has  for  its  object  to  provide 
for  the  convenient  support  of  a  roll  of 
paper  or  drawings  beneath  the  top  of  the 
table  in  such  a  manner  as  to  facilitate 
the  unwinding  of  the  roll  and  the  stretch- 
ing thereof  across  the  top  of  the  tafile 
into  position  to  work  thereon  when  the 
roll  is  composed  of  drawing  paper,  and 
to  take  tracings  therefrom  when  the  roll 
is  a  roll  of  drawings,  such  for  instance  as 
maps. 

It  is  a  further  object  of  the  present  in- 
vention to  embody  the  same  in  the  nature 
of  an  attachment  capable  of  being  readily 
applied  to  tlie  under  side  of  any  ordinary 
drawing  table  without  altering  or  chang- 
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ing  the  same,   and   without   interfering 
with  the  ordinary  ase  thereof. 

The  drawing  table  comprises  o  trans- 
verse slot  intersecting  the  top  and  bottom 
thereof  adjacent  to  the  front  edge  of  the 


and  provided  at  their  forward  ends  with 
seats  spaced  below  the  table  top,  aiKl  ft 
roll  holder  monnted  in  the  seats  in  sub- 
stantial parailelisra  with  the  slot. 


I 
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The  protractor  comprises  a  base  plate 
having  a  graduated  segmental  protractor 
arc  extending  through  a  portion  only  of 
the  protractor  circle ^  an  open  free  space 
at  the  center  of  said  circle,  and  an  arc- 
shaped  guide  concentric  with  said  arc, 
and  disposed  near  the  center  of  said  pro- 
tractor circle,  a  swiveling  protractor  arm 
provided  with  an  arc-shaped  member 
adapted  to  fit  said  arc-shaped  guide,  and 
forming  a  supporting  hub  for  said  arm, 
said  arm  comprising  a  short  portion  on 
one  side  of  the  circle  center  adapted  to 
ride  over  said  graduated  arc  and  register 
directly  with  the  graduations  thereof, 
and  a  detachable  ruler  mounted  on  said 
swiveling  arm,  and  having  a  continuous 
unobstructed  ruler  edge  from  said  circle 
center  outward  on  the  other  side  of  said 
center  beyond  the  circumference  of  said 
circle  and  having  its  zero  point  disposed 
always  at  the  circle  center. 


tables,  and  has  for  its  object  the  prort 
sion  of  a  table  having  novel  apertii 
for  facilitating  the  drawing  of  perspective' 
views. 

In  carrying  the  invention  into  effect, 
the  inventor  produces  a  flat-fopj>ed  table 
of  any  required  size,  and  uj>on  the  table 
mounts  a  rectangulnr  frame  surroundii^g 
the  table  and  carr\dng  hinged  sliding 
rules,  one  of  which  is  adapted  to  be  used 
in  ruling  vertical  lines  and  the  other  in 
ruling  horizontal  lines,  and  at  each  end 
of  the  frame  is  mounted  a  bar  which  i: 
arranged  parallel  to  the  end  of  the  frame 
and  which  carries  a  laterally  extending 
sliding  rod  upon  which  is  mounted  an 
adjustable  head,  and  upon  the  head  at 
each  end  of  the  table  is  pivotally  mounted 
a  ruler  or  rod,  these  rulers  or  rods  send- 
ing respectively  to  facilitate  the  makin] 
of  the  two  sets  of  lines  converging  lo.^ 
vanishing  points  which  are  necessary  in 
making  perspective  views. 


I 


DRAFTING    TAHLE, 

No.  795,065,   George    Ring,    July   iS, 
1905. 
This  invention  has  relation  to  drafting 


COMPASSES. 

No,  795,061,  Jacob  Pilsatneeks,   July 
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Compasses  con>itructed  according  to 
this  invention  have  three  le^s,  two  of 
which  are  adapted  to  be  moved  in  planes 
which  are  perpendicular  to  each  other. 
one  of  said  legs  being  capable  of  prolon- 
gation proportionately  to  the  angle  of 
its  opening  between  itself  and  the  third 
leg,  so  that  it  will  always  form  the 
hypotbenuse  of  a  right-angled   triangle 


*- 


^_' r^^ir: 

of  which  said  third  leg  is  the  perpendicu- 
lar. Preferably  the  prolongation  of  the 
aforesaid  leg  is  effected  by  means  of  a 
curved  ami  provided  upon  one  of  the 
other  legs.  This  arm  may  be  furnished 
with  a  graduation  in  order  to  enable  any 
desired  acute  angle  to  be  set  out  by  the 
adjustment  of  the  prolongable  leg  in  case 
the  distance  between  the  other  legs  is 
constant. 


July 


draftsman's  triangle. 

No,  795,145,  Albert   C.    Lomis, 
18,  1905, 

The  objects  of  this  invtnlioD  are  to 
provide  a  single  trianglt  for  use  in  con- 
nection with  a  T-square    in   mechanical 


drafting,  the  edges  of  which  will  be  ad- 
jtistable  with  relation  to  the  base  of  tlie 
triangle  to  enable  lines  to  be  drawn  at 
any  desired  angle,  to  reduce  the  need  of 
a  plurality  of  triangles,  to  provide  acom- 
parativel}^  simple   and   inexpensive   con- 


o. 


J^>^. 


J^h^.A. 


St  ruction,  and  to  secure  other  advantages 
and  results,  some  of  which  may  be  re- 
ferred to  hereinafter  in  connection  with 
the  description  of  the  working  parts. 
The  construction  of  the  device  is  obvious 
from  the  illustration. 


Civil  Service  Examination, 

The  United  States  Civil  Service  Com- 
mission announces  an  examination  on 
Sept.  13- 14,  ^905,  to  secure  eligibles  for 
the  positions  of  constructing  engineer 
for  sewers  and  waterworks  at  Manilla, 
P.  L,  salary  $t  ,400  to  $2,000.  and  copy- 
ist topographic  draftsman,  R.  F.  D,  ser- 
vice  comprising  the  states  of  Arkansas, 
Louisiana,  Missouri  and  Texas,  salary, 
$900.  Also  for  an  architectural  and 
structural  draftsman,  at  5fooo  per 
annum,  in  the  Quartermaster* s  Depart- 
ment at  Large.  Washington,  I).  C.   Also 


2H>< 
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for  a  general  mechanic,  $720  per  annum, 
at  Western  Navajo  Agency,  Arizona, 
and  assistant  librarian  (male),  at  $900 
per  annum,  in  the  Department  of  Justice, 


BOOK  REVIEWS. 


No  dou1>t  many  of  our  readers  are 
familiar  with  the  * 'Sayings  of  Joe  Cone" 
which  have  appeared  in  these  columns 
from  timt!  to  time.  This  gentleman  has 
come  along  through  the  stages  of  farm 
boy,  printer,  mill  hami,  chief  draftsman 
and  designer,  and  instrnctor  of  drawing 
and  design. 

Born  with  a  love  for  literature,  Mr. 
Cone  has  gratified  his  taste  in  that  direc- 
tion to  the  extent  of  articles  in  many  of 
the  leading  magazines,  and  in  a  pub- 
lished volume  of  successful  verse,  '  *  Heart 
and  Home  Ballads,"  dealing  mainly  with 
mill  topics. 

One  of  his  latest  efforts  is  **  The  Way- 
backers,"  a  story  of  the  villiagers  of 
Karrowville.  It  is  unique  in  that  it 
deals  with  a  character  in  each  chapter 
especially,  and  the  quaint  language  and 
humor  are  pleasing  throughout  the  book. 
The  work  is  illustrated  by  pen  sketches 
of  the  characters  mentioned  in  the  story. 

Some  verses  are  attributed  to  these 
persons  which  show  characleriFtics  of 
Mr.  Cone's  fjen.  One, —  ''Lines  to  a 
Tailless  Dog," — may  illustrate  this  feat- 
ure :  - 

*'  No  dog  so  poor;  no  dog  so  low, 
No  <log  so  pro  we  to  lag ; 
No  do^  so  sail  as  Hutchin's  dog, 
Who  has  no  tail  to  wag/' 

The  work  is  proiluced  in  red  cloth,  379 
5x7*^,    by   the   Colonial    Press, 
Boston^  Mass. 


A  Subway  for  Freight 

The  Merchants'  Association  of  New 
York  has  under  consideration  a  subway 
project  fur  handling  freight  similar  to  the 
one  in  Chicago,  but  to  be  built  by  the 


city.  It  is  proposed  to  build  a  subway] 
encircling  the  lower  section  t>f  the  dty] 
and  connecting  the  railways  in  the  belief 
that  heavy  trucking  will  not  iDnily  bci 
eliminated  from  the  streets  but  that  tbel 
obstruction  of  great  fleets  of  tugs  and] 
lighters  on  the  bays  and  rivers  will  al^o] 
be  relieved  in  great  measure. 


Good  Reading. 

After  sorting  out  the  back  copies  of j 
The  Draftsman  for  bound  volumestherel 
remain  a  few  odd  numbers,  about  an 
equal  quantity  of  the  following  issues.J 
The  more  important  articles  are  hcrcl 
given  and  there  are  many  illustrations  to 
each  one, 

January.  1902 — 

Engine  Proportions, 

Boiler    Notes.      Dimensions   of   Kcvs. 
Notes  on  Cranes. 

Design  of  Scissor  Trusses.    Gas  PipeJ 
for  Building, 

Concerning  Beams,  L  Standard  Cx^n- 
nections.    Angles,    Lettering.  I 

February,  1902—  ' 

Engine   Governors.      Cost   of   Horse* 
power.    Boiler  Bracing. 

Concerning    Beams    II.       Numbering 
Drawings.       Drawing     Boards.       RivetJ 
Heads. 

March,  1902— 

Arms  of  the  Pulley.    Transmission  of 
Powtr  by  Ropes. 

Rules  for  making  Shop  Drawings, 

Gauge  of  Track  on  Curves. 

Indexing  Periodicals,  etc. 

Bloc  Printing  by  Electric  Light 

While  there  are  a  set  of  three  in  stock 
they  will  be  sent*  postpaid,  for  10  cent 

This  is  fine  material  for  your  note  1 
Order  at  once.     Address, 

THE  DRAFTSMAN. 
Cleif eland,  Ohio. 


To  marry  for  money  or  to  marry 
out  moncv  is  a  crime. 


Ocv»Ce4  to  DrafUnir,   Ifluvtratlnf   «fi4 
HMDe    Study. 

rVBl^ISHKH  JtfO^'THLV  AT  CXKVEI.ANI>,  OHIO. 


I    W  '  ' ..;  I  T  maybe  well  lo-slate,  thai 

B    I    y^         W    I    the  object  of  this  series  of 
les*9ons  is  solely  for  instruc- 
tion in  ttx>l  drafting  and  not 
tool  making,     II  would  be 
folly  to  attempt  instruction 
in  to<:>l-niaking  through  the  medion  of  a 
tnagaxine  or  the  correspondence  melhod. 
Tool -making   is  a   trade  and  shonld   be 
learned  in  the  shop,  where  one   becomes 
familiar  with  touch  and  use  of  tools.    Of 
course  those  who  are  now  in  the  shop  or 
tool  room  will  more  readily   understand 
the  benefits  derived  from  following  this 
course. 

These  articles  on  tool  drafting  will  not 
make  a  first-class  tool-d raftsman  of  yon, 
but  by  fallowing  the  lessons  as  they  pro- 
gress and  making  drawings  of  the  tools 
specified  at  end  of  each  articletyou  will  be* 
come  acquainted  with  the  rec^  in  re  meals  of 
a  lool'draftsnian.  You  will  also  acquire 
some  knowledge  of  modern  tools  for  ihe 
manufacture  of  interchangeable  machine 
parts.  This,  together  with  the  systenj  and 


Tool  Drafting. 


LESSON  IL 


the  shorl'Cnts  descril^ed  for  drafting,  will 
no  doubt  be  found  very  profitable. 

By  carefull>  studying  the  accompany- 
ing drawings,  you  will  perceive  they  are 
a  little  unlike  the  ordinar>^  mechanical 
drawings,  with  res]iect  to  the  general  rules 
of  drafting.  The  projectious  are  not  Utt^ 
projctions,  but  they  are  clear  and  easily 
read.  In  tool-drafting  use  dotted  lines 
spar itigly  and  do  not  draw  a  sectional  view 
unless  very  necessary  ;  it  takes  up  too 
much  time.  lio  not  slight  your  work  in 
neatness.  *'  Make  haste  slowly/*  and 
this  cau  be  done  best  by  working  system* 
atically. 

Al  way  sd  raw  two  views  of  drills,  reamefs 
and  couuterbores»  as  it  ithows  the  shape 
and  number  of  teeth;  though  it  is  only 
necessar>^  to  show  teeth  in  one  quarter  of 
t  he  c  i  rcu  m  f erence . 

l>o  not  shade  drawing;  it  looks  very 
pretty,  but  gets  the  dimension  lines  mixed 
sometimes.  Do  not  break  dimension  line,**, 
draw  them  in  full  and  hght. 
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LESSON  NO,  2. 

DRILLS. 

As  drills  are  such  a  standard  tool  in  the 
machine  shop  and  they  can  be  bought  so 
cheaply,  there  is  seldom,  if  ever,  an  occa- 
sion for  making  one, — especially  the  two- 


pilches  is  furnished  here  for  twO'Ii| 
drills.  The  spiralfor  three  lip  drills  diffe 
from  two-ltp-  the  pilch  ^f  the  three-li| 
drill  l>eing  longer;  the  pitch  on  a  tout 
lip  drill  being  longer  stilL  The  angle 
twist  is  appFoxinialely  « 5  degrees  (or  lli 


riG.f. 

lip  tmst  drill.  This  style  of  drill  is  so  com- 
mon and  well-known  there  is  no  need  of 
our  taking  it  up  in  our  lessons. 


three  lip  drill,  •  and    *2   degrees   for  lli^ 
four-lip  drill. 

It  may  be  well  to  say   here  that   the 


-^"F^ 


The  three-lip  twist  drill  is  of  ver>^  sim- 
ilar construction  although  for  almost  an 
entirely  different  purfiose. 

This  drill  is  generally  made  in  the  larger 
sizes;  from  one  inch  up.  It  is  for  reaming 
cored  holes  in  castings. 

Fig.  I  shows  a  drill  of  this  style.  A  y 
lip  drill  is  one  of  the  most  difficult  tools 
to  draw\  due  to  the  peculiar  form  of  twist. 
jjjso  in  getting  the  proper  projections  at 
lie  end.  Try  one.  Take  the  lesson  at  the 
'last  part  of  this  article.  The  diameter  and 
length  of  drill  can  be  obtained  from  a 
Morse  Twist  Drill  Co.'s  catalogue. 

The  pitch  of  spiral  on  drill  shown  in  Fig, 
I  is  about  one  turn  in  tw^elve  inches.  This 
twist  is  for  a  drill  14  inches  in  diameter. 
The  smaller  ihe  diameter »  the  shorter 
the  twnst  of  spiral. 

There  is  no  table  of  spirals  of  three- 
lip  drills  at  hand,   but  a   table  of  spiral 


catalogue  plays  an  important  part  in 
drawing  drills.  A  tool  draftsman  should 
have  a  few*  standard  catalogues  for  refer- 
ence. 


LJ-ZNGTH  OF  SPIRAl 

.  FOR  ONE  TIRN  OM 

DRILLS,  RE.\MERS  AND  CUTTERS.     1 

%. 

1-               *- 

^   **   -    w 

Ibi 

III! 

|5  t^ 

i  r& 

SIbb 

i&n 

HU 

t 

.H7         i 

1 

7.2i> 

M2 

; 

^M 

(' 

1  Xu 

0.52 

L94 

2 

1.^71 

t' 

2.1»2 

1 

•     17.14 

.^.24 

ll 

17.14 

i' 

3.80 

23,3S 

4.1T 

1           !         2>t,0O     " 

t 

LH. 

2              '     SIM} 

0.3.1 

21             mw 

\' 

1U2 

24         .         3^].00 

(\AH 

21         1         4SM 

I 

7.2{l 

a          1         4800 

7A\2 

3t         !          4K.00 

15 

8JUI 

'M                  *»0.tM) 

I 

f^M 

si            mxio 

u 

o,:t:i 

4              « s .%: 

THE  DRAFTSMAN, 


291 


In  Fig.  2  is  shown  a  straightway  drill ; 
tt  is  used  for  drilling  very  deep  holes  in 
the  lathe.  The  one  shown  is  provided 
with  oil  tubes  -  these  are  used  to  supply 
air  or  oil  to  the  drill  point  when  in  use. 
Not  all  straightway  drills  are  provided 
with  oil  tubes,  but  it  is  good  practice  to 
have  them.  In  using  these  drills,  the 
work  re\"olves  (as  in  a  lathe  steady- rest) 
and  the  drill  remains  stationary. 

There  are  also  twist  drills  with  oil 
holes. 

Although  there  are  many  more  styles 
of  drills,  we  will  not  take  them  up  at 
present,  for  fear  of  the  sameness  of  study 
becoming  too  tiresome. 


LESSON  No.  3. 


REAMERS. 


A  reamer  is  used  for  increasing  the 
diameter  of  a  hole  to  a  given  size. 

After  a  hole  is  properly  bored,  the 
machine  reamer  does  its  work,  increasing 
the  hole  to  within  four  or  five  thous- 
andths of  an  inch  of  the  proper  size.  A 
finishing  reamer  is  then  run  in  by  hand 


st3'le  of  rose  reamer  is  shown  in  Fig.  4. 
This  reamer  is  identical  with  Fig.  3  with 
the  exception  of  its  having  a  detachable 
arbor  or  shank,  P'ig.  4  is  called  a  Rose 
Shell  Reamer.  Notice  the  teeth  are  prac- 
tically the  same  in  both  reamers,  the  cut- 
ting edges  being  at  the  front  end.  In 
this  respect  a  finishing  reamer  differs 
from  a  roughing  reamer ;  the  finishing 
reamer  does  its  cutttng  on  the  sides  of 
the  teeth.  Of  course  the  roughing  reamer 
is  backed  off  on  the  sides  to  prevent  bind- 
ing, but  the  most  work  is  done  at  the 
end. 

Fig.  5  illustrates  a  shell  finishing 
reamer.  It  is  used  as  a  machine  reamer. 
This  reamer  differs  from 
Fig.  6  only  as  regards 
the  spiral  of  teeth  and 
the  method  of  using. 
One  is  used  with  a  hand 
wrench  (see  Fig.  6),  the 
other  is  used  on  an  arbor.       ^«^°°  •*  ^*»  ^ 

Taper  reamers  are  made  with  the  same 
general  construction  as  Fig.  6.  Notice 
on  Fig.  6,  although  a  straight  reamer,  it 


a 


a 
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and  reams  the  hole  to  the  exact  size.  A 
reamer  revolving  in  a  drill  press  or  any 
other  machine  cannot  be  depended  on  for 
accuracy  ;  this  is  the  reason  for  using  a 
hand  finishing  reamer. 

There  are  many  styles  of  reamers  ;  in 
fact,  so  many,  we  will  not  attempt  a 
study  of  them  all,  only  taking  up  those 
most  generally  used. 

A  ro6e  reamer  is  shown  in  Fig.  3.  It 
is  osed  as  a  XDnghing  reamer.      Another 


has  a  slight  taper  for  a  short  distance  to 
allow  it  to  enter  a  hole. 

The  table  accompanying  this  lesson 
will  give  the  proper  pitch  for  spiral 
reamers  like  Fig.  5. 

Great  care  should  be  u.sed  in  designing 
a  spiral  reamer,  with  regard  to  the  spiral. 
A  spiral  is  like  a  screw  thread  ;  by  revolv- 
ing in  one  direction  it  will  draw  away 
and  just  the  reverse  if  the  thread  were 
changed   from   right   to   left  hand.      In 


iqz 
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iwii^a  rigfit  hand  spiral  reamer,  hav^ 
a  left  hand  spiral  on  ft.  Otben^ise  ft 
woutd  draw  itself  in  to  the  \Tork  and  raise 
misehief.      Use  the  spiral  givTen  id  table. 

It  was  said  at  the  bc^fnning  of  thrs 
kssou  that  a  machme   reamer   could  not 


reamer  must  be  used  when  an  exact   siz 
Ls  wanted. 

Fig.  7  sliows  a    l^iner  reamer,    used  as" 
shoTv  n  for  reaming  two  holes  in  a  straight 
line.     This  reamer  needs  little   cxplana-j 
tiott  outside  of  its  use,  for  the  dimensioi 


riG.  4. 


be  depended  upon  for  accuracy.  We 
will  say  in  explanation  of  other  things 
which  would  seem  to  contradict  this 
statement,  that  there  are  t^vo  kinds  of 
accuracy — commrrd^land  exad  accuracy. 


at  each  end  make  its  construction  clearj 
The  small  end  of  leamer  ts  the   size 
the  holes  before  reaming  ;  the   rear  em] 
is  the  fini.shed  size  like  the  reamer  proper. 
This  reamer  is  made  of  tool  steel  (as   all 


FIG.  5. 


A  machine  spiral  reamer  will  ream  a  hole 
to  commercial  a(xwrac\%  which  is  within 
♦ooi  of  an  inch*  and  is  near  enough  for 
uiofit  commercial  purposes.        A    hand 


reamers  are  • .  hardened  and  ground  its 
full  length.  These  reamers  ore  only 
used  as  finishing  reamers.  There 
various  methods  of  making  Ibem,    bul 
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this  is  the  most  universal  one.     Many 
times  they  are  made  with  adjustment  to 
take  up  wear.     These  are  called  expan- 
sion reamers. 
Under  the  head  of  reamers  comes  a 


detachable,  and   a  nnmber  of  different 
sized  cutters  can  be  used  in  one  shank. 


LESSONS  FOR   PRACTICE. 

LESSON   NO.    2 — DRILLS. 


FIG.B. 

tool  called  a  counterbore.  The  counter- 
bore  is  made  in  various  ways,  but  the 
one  shown  in  Fig.  S  is  the  most  common. 
The   counterbore   is  used  for  counter- 


(a)  Three-lip  drill  ig"  diameter,  with 
a  No.  to  B.  &  S.  taper  shank. 

(^)  ^'  diameter  straightway  drill  12' 
long. 


rio.7. 


boring  holes,  such  as  a  screw  hole,  to 
sink  the  head  of  a  screw  below  the  sur- 
face of  a  piece  of  metal.  The  pilot  on 
the  end  is    for  gtiiding  the  cutter  or 


LESSON    NO.    3 — REAMERS. 

{a)  3 "  diameter  spiral  shell  reamer. 
(d)   I "  diameter  liner  reamer. 


FIG.  8. 


reamer  and  to  keep  it  concentric  with  the 
hole,  Counterbores  are  sometimes  made 
with  one  cutter ;  the  cutter  being  set  in 
a  slot  in  the  shank.     These  cutters  are 


(c)  J*  diameter  counterbore  |*  pilot. 


(If  you  desire  to  have  your  drawings  criti- 
cised, send  them  to  S.  E.  Boynton,  310  Hancock 
street.  Brooklyn,  N.  Y,     Send  return  postage.) 


Structural. 


Is  Reaming  of  Structural  Steel 
Advantageous  ? 

The  question  as  la  whether  or  not 
there  is  any  benefit  to  be  gained  by  ream- 
ing rivet  holes  in  the  structural  work 
other  than  to  improv  e  the  fit  of  the  rivet 
in  the  hole  is  one  on  which  there  seems 
to  be  a  decided  diversion  of  opinion  owing 
to  the  different  theories  held  as  to  injury 
done  by  the  punch. 

The  fact  that  the  harder  grades  of  steel, 
such  as  Bessemer  60,000  to  /o.ooo  T.S., 
ver>'  often  crack  when  punched  has  give* 
en  rise  to  the  theory  that  the  injur>'done 
by  the  punch  is  in  the  way  of  forming 
minute  cracks  around  the  punch  hole 
which  expand  and  split  the  piece  when 
any  great  strain  is  made  on  it.  The  ben- 
efit of  reaming,  providing  this  theor>'  is 
accepted,  £sob\"ious,  as  it  removes  the 
steel  immediatty  surrounding  the  hole  con- 
taining the  small  cracks.  This  theor>\ 
howev^er.  is  opposed  by  a  great  many  on 
the  ground  that  the  annealing  of  a  punch- 
ed paece  seems  to  show  that  cracksaienot 
present  to  a  damaging  extent  except 
wheie  they  extend  across  the  piece.  The 
only  remedy  in  this  case,  of  course,  being 
to  throw  the  piece  away  and  sobsfcitttte  a 
new  ooe. 

The  other  theory  advanced  as  to  the  in- 
jury- done  by  punching  is  that  the  forces 
the  molecules  of  the  steel  dosex  together 
the  die  sade  of  the  pundied  piece, 
increases   its  ultimate   strength   so 


that  when  strain  is  applied,  as  soft  steel 
elongates  faster  than  hard,  a  correspond- 
tngly  greater  strsin  is  applied  on  the  hard  * 
part  immediately  surrounding  the  hole. 
This  will  cause  it  to  readi  its  breaking 
point  before  this  point  is  readied  in  the 
softer  sieel.  By  reaming  the  hole  on  the 
side  and  thns  removing  the  harden^ 
portion,  a  uniform  breaking  strength 
gained,  so  that  wemaycoodnde  reamin; 
is  a  benefit  if  this  theory  is  correct 
the  building  was  properh'  oonstmcted 
nowe%*er»  there  would  be  no  elongation, 
as  the  normal  strains  would  always 
well  below  the  elastic  limit  aod  the  ad 
v^antage  of  reaming  would  only  be  the 
protection  against  an  aoddetit  which 
might  cause  an  increase  in  these  strains. 
Reaming  to  impro\*e  the  fit  of  ri\-et  in 
the  hole  is  alwa3rs  done  after  assembling, 
and  as  the  gr^test  damage  to  the  steel  is 
invariably  on  the  die  side  of  the  punched 
piece  and  as  it  is  often  impossible  to  ream 
this  side  after  the  beam,  channel  or  tee  is 
in  place  in  order  to  obtain  the  twofold 
benefit  of  improving  the  fit  of  the  rivet  in 
hole  and  stre^thening  same,  it  will  be 
necessary  to  ream  before  and  after  assembl- 
ing. This  double  reaming  is  now  only 
spedfied  by  a  few  engineers^  as  a  great 
many  daim  the  annealing  of  the  s:teel  by 
the  hot  rivet  counteracts  the  damaging 
effect  of  the  punch.  This  is  uadoubtedly 
true  in  a  more  or  less  degree,  hot  just  how 
far  the   effect  extends  is  a  qoestion. — 
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Proportions  in  Concrete. 

Even  though  the  greatest  care  is  used. 
fLTttiin  statements  which  do  not  accord 
iih   the   publisher's  views   occasioiialh 
appear  In  the  journal.     It  is  not  always 
convenient  to  give  an  editorial  note  stat 
ing   that   we   do  not   concur   with   these 
views  but  leave  it  to  our  readers  to  use 
their  own  judgment  in  the  matter.     Our 
admonition  is  to  first  get  hold  of  the  facts* 
then  do  your  thinking  for  yourself. 
In  a  contribution  last  month  in  regard 
^  new  system  of  stone  making  it  was 
prtjposed  to  use  a  face  of  five  parts  of 
cement  and  one  part  of  inexpensive  in- 
gredient for  the  face.     It  is  the  opinion 
nf  the  writer  that  even  though  the  cost  of 
the  cement  were  not  to  b€  considered  such 
^  rich  mixture  should  not  be  used.     It 
would  b€  liable  to  the  hair  cracks  and  also 
would  not  possess  the  life  that  a  one  to 
one  or  one  to  two  mixture  would.     In  an 
idmirable  article  in  the  same  issue  a  mix- 
ture of  one  part  cement,  two  of  sand  and 
two  of  broken  stone  was  recommentled. 
and  tlie  statement  made  that  a  common 
proportion   1 :3  :5  is  too  poor  mixture  to 
secure  the  b^^st  results. 

We  have  stated  a  great  many  times 
that  no  definite  rule  can  be  given.  A 
1  ;3 :')  concrete  with  a  certain  aggregate 
may  be  better  than  1 :2:3.  using  a  differ- 
est  material.  We  have  also  had  occasion 
to  state  in  conversation  a  great  many 
times  that  we  believe  t!iat  equally  gtMid 
faults  can  be  obtained  by  using  a  smaller 
quantity  of  cement  and  a  better  mix. 
We  have  illustrated  the  poor  mixing  that 
is  often  done,  by  calling  attention  to  the 
fact  that  cement  and  sand  are  so  nearly 
ihc  same  color  that  it  is  thought  necessary 
lo  shovel  it  over  only  three  times,  where- 
ijt  with  lime  mortar  the  mixing  is  con- 
tinoed  for  half  an  hour  or  inore  until  the 
white  and  dark  streaks  entirely  disappear. 
Machine  mixing  is  in  every  way  prefer- 


able to  hand. 

Returning  to  the  question  of  propor- 
tions, there  has  recently  been  brought  to 
our  attention  the  concrete  construction 
for  a  large  power  plant  at  Piano.  Ill,  in 
which  the  foundations  were  started  with 
a  mixture  of  one  to  seven.  This  was  later 
increased  to  one  to  fifteen.  After  com- 
pleting the  foundations  a  change  of  the 
position  of  the  boilers  was  made  which 
necessitated  the  cutting  away  of  a  portion 
of  the  one  to  fifteen  foimdation  H  in.  wide 
by  2  in,  deep.  The  concrete  was  found  to 
be  extremely  liard  and  very  difficult  to 
work  with  a  chisel.  The  same  engineer 
experimented  again  by  putting  a  loU- 
horse  power  engine  ten  feet  up  in  the  air 
on  a  foundation  one  to  twenty-five,  using 
a  mixture  of  one  to  ten  for  the  outside  six 
inches.  The  material  used  was  good, 
clear  grave!,  with  the  coarser  part 
screened  out,  leaving  the  small  pebbles 
a  trifle  larger  than  a  pea.  This  was 
mixed  comparatively  dry  and  tamped 
hard.  The  same  engineer  repivrts  that  he 
has  several  jobs,  and  he  is  now  using  a 
proportion  of  cement  greater  than  ot^e  to 
fifteen  with  exceptionally  gfxnl  results. 

We  do  not  wish  to  be  understood  as 
guaranteeing  that  any  person  can  take 
one  part  of  cement  an<l  fifteen  to  twenty- 
five  parts  of  gravel  and  by  poor  manipu- 
lation produce  a  superior  concrete,  Th* 
prrsonal  equation  in  the  manufacture  o^ 
i^ortland  cement  ccmcrcte  is  a  very  im 
portant  one. 

Tlie  concrete  contractor  requires  a  deep 
foundation  and  a  wide  personal  experi- 
ence the  same  as  the  manufacturer  of 
steel  or  wrought  iron  produces. 


Notes  on  Floor  Plan    of   Small 
Auditorium. 

Width  of  side  isle  next  lo  wall  28", 
VV^idth  of  center  isle,  48",     Front  seat 

to  platform,  7'  0".    20''  allowed  for  each 

seat  and  1$"  between  seats. 
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Helpful  Knowledge  About  Electricity. 


By  EDMUN  B.  MOORE. 

Author  of  "  WircnuEl  Uirclcr.*,  Tel(fgTT»phy.' 

PART  IL 


N  the  previous  chapter  a 
brief  account  of  the  iustru- 
nieiits  and  their  use  con- 
cerning frictioual  electric- 
ity,  or  as  l>efore  stated, 
Static  Electricity,  is  given. 
We  have  alsu  seen  that  when  two  bodies 
are  charo:ed  with  opposite  kinds  of  elec- 
tricity, thty  are  attracted  to  each  other 
and  upon  t<»uching  one  anotlier  the  neg- 
ative and  positive  charges,  respectively, 
are  c«jualized  and  disappear. 

Tlius  we  have  seen  that  an  electrified 
body  possesses  power  to  do  work,  or 
more  commonly  speaking.  Potential  En- 
tTg\\  In  die  case  of  the  attraction  of 
tile  two  charged  bodies  a  part  of  the  pu- 
l«.  ntial  energy  has  been  converted  into 
mechanical  work,  as  the  bodies  were 
raised  toward  each  other  and  a  part  into 
what  is  known  as  Kinetic  Energy. 

S'ow%  wc  will  place  two  similar  spheres 
upon  an  insulated  supp^irt  and  charge 
iheni  as  before,  but  diis  time  connect  the 
two  with  a  wire.  Upon  bringing  the 
electroscope  to  these  balls  w*e  find  that 
the  electricity  has  disappeared,  the  wire 
having  offered  an  easy  path  for  tlie  two 
unlike  charges  to  neutralize  themselves. 
Thus  the  positive  cliarge  has  passed 
alon^  the   wire  to  the  negative  and   re- 


gained its  equilibrium.  It  is  from  the 
result  (}f  this  experiment  that  we  so 
(jften  sav,  "Klectricity  flows  along  the 
\\ire."  Electricity  drjes  not  actually  flow 
along  a  wire  or  a  conductor.  This  point 
will,  however,  be  more  carefully  discuss- 
ed in  sucCLeilin/::^  chapters.  It  is  from 
this  so-called  t^ow  that  we  get  its  nanie 
of  an  electric  current. 

In  the  first  case  of  the  two  suspended 
spheres  the  energ>'  was  nearly  all  con- 
verted into  mechanical  work,  viz,,  the  at- 
traction of  the  two  bodies.  In  the  sec- 
ond case,  no  visible  mechanical  w^ork  has 
been  performed,  but  the  electrical  energ>^ 
h'^s  been  expended  in  kinetic  energy,  or 
i!i  other  words,  equivalent  to  the  amount 
used  in  heating  the  wire.  The  kinetic 
energy  in  the  latter  case  is  exactly  equal 
to  the  anifjunt  of  mechanical  work  done 
in  the  first.  So  we  see  that  by  allowing 
the  electricity  to  flow^  along  a  wire  the 
enepjy  of  the  electrifietl  b*nly  is  not  in 
the  least  destroyed,  but  always  reappears 
in  some  other  form. 

Now  in  our  many  experiments,  we 
have  seen  that  an  electric  current  will 
*'fIow"  or  pass  through  a  conductor  of 
electricity.  You  are  probably  asking 
\ourself  the  question.  Why  docs  this 
occur?     It  is  perhaps  difficult  to  undcr- 
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j^tand  just  what  exists  and  what  takes 
place  in  the  passage  ni  the  electric  ciir- 
rtnt,  but  nevertheless  it  is  very  simple 
HE  a  theory.  It  is  always  characteristic 
in  the  passaj^e  of  the  electrical  cnrrtnt 
that  it  flows  from  the  p<)sitive  to  the 
negative,  that  is.  from  the  higher  to  the 
lower  potential.  There  must  ahvays  be 
a  dilTcrence  of  potential  to  cause  this 
si^-called  *'fiow"  of  electricity. 

For  an  example,  we  will  take  twti 
tanks  which  are  connected  by  a  pipe,  one 
heing^  placed  higher  than  the  other,  ff 
water  is  pf>urtrl  into  the  hi^jher  tank  it 
will  inmiediately  flow^  to  tlie  lower  one, 
and  this  flow  of  water  will  continue  until 
the  water  has  reached  its  level  in  the 
two  tanks.  Rou^jhly  speakincj,  it  is  this 
same  process  that  takes  place  with  tht* 
"flow"  of  the  electric  current.  There  he- 
ing  a  certain  force  existinj^j  between  the 
positive  and  ne:^ative  charges  which 
causes  the  higher  one.  or  positive,  to  flow 
to  the  lower  one,  or  negative,  until  an 
equalization  is  retrained.  The  force,  or 
differtnce,  existing  between  the  twr. 
charges  (positive  and  negative)  is  called 
the  tlitTercnce  of  (potential.  In  measur- 
ing the  pressure  of  water  and  the  like, 
we  use  an  instnmient  that  is  known  as  n 
pressure  gauge  which  registers  the 
amount  in  pounds.  The  corresponding 
unit  of  electrical  pressure  or  difference 
of  potential,  is  called  a  Volt,  named  after 
\'olta,  a  great  Italian  scientist. 

We  may  condense  the  above  facts  atid 
statements  and  say  that  if  two  insulated 
conductors  of  electricity  at  a  difference 
of  potential  are  connected  by  a  wire,  or 
conductor  of  electricity,  a  brief  electric 
curretit  will  Row*  from  the  higher  poten- 
tial, or  positive,  to  the  lower  potential, 
or  negative,  until  this  pressure  is  equal- 
ized, just  as  a  stream  of  water  flows 
through  a  pipe  connecting  two  tanks 
which  are  at  different  levels.  It  is  ab- 
solutely necessary  in  order  that  a  con- 
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tin  nous  electric  current  may  be  produced 
that  a  difference  of  pressure,  or  poten- 
tial, he  continually  supplied  in  a  closed] 
circuit.  That  is.  the  conducting  path  for] 
the  electric  current  must  be  perfectly 
Citmplete.  If  the  path  is  hrtiken  from 
any  source,  the  current  will  cease  to  flow 
and  the  circuit  is  said  to  be  open.  m 

We  have  jusi  explained  thai  it  is  ncc-  " 
essar)'  to  have  a  difference  of  potential 
continually  that  we  may  have  a  constants 
current  of  electricity,  or  that  it  requires 
a  continuous  expenditure  of  energy  in 
one  fonn  or  another  to  keep  the  current 
ll  owing. 

There  are  many  ways  in  which  this 
may  be  done,  but  the  most  practical  one, 
and,  in  fact,  the  foundation  of  all  other 
means  is  by  the  use  of  an  electric  battery 
or  a  cell, 

.\  cell  consists  in  its  simplest  form  of  | 
two  plates  of  different  metals  immersed 
in  an  acid  (or  other  suitable  solution), 
so  that  the  two  plates  do  not  come  in 
contact.  The  liquid  in  this  case  is  diluted 
sulphuric  acid,  this  acting  cheniically 
upr>n  the  two  immersed  plates  which  be- 
come,positively  and  negatively  charged 
respectively,  with  electricity.  The  metals 
used  in  this  form  of  a  cell  are  copper  and 
zinc,  the  zinc  farming  the  negative,  and  ^| 
the  copper  the  positive.  These  plates  ^ 
are  often  called  the  poles  or  Electrodes 
of  the  cell  and  the  liquid  in  which  they 
are  placed  is  called  the  Electrolyte, 

Upon  connecting  the  two  plates  with 
a  wire,  chemical  action  at  once  sets  in, 
and  the  electric  current  will  flow^  froni 
the  positive  plate  to  the  negative  pbte. 
The  lower  end  of  the  positive  plate  which 
\a  ifumersed  in  the  liquid  is  negative 
and  the  lower  end  of  the  negative  plate 
is  positive.  Upon  connecting  the  two 
plates  with  a  wire  a  current  not  only 
flows  from  the  positive  to  the  negitive 
plate  outside  of  the  cell,  but  a   current 
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the  licjiiirl  from  the  nej^ative 
In  the  positive  piate. 

The  strength  and  iTiasriiitude  of  the 
cItKrtric  current  produced  from  these 
cells  varies  greatly  with  the  material 
used  for  ttie  plates  and  the  solution 
nsed.  The  difference  of  potential  of 
tliesc  cells,  or  as  it  is  sonietnnes  calle^l. 
the  Electro  Motive  Force  (E-M-F)  of 
the  cell  described,  wherein  sulphuric  acid 
U  used,  is  about  ,!>  of  a  Volt. 

When  connecting  the  two  wires  of  the 
ctll  the  current  will  at  first  be  very 
strong,  but  will  gradually  decrease  unut 
it  ceases  altogether.  If  we  now^  exam- 
ine the  plates  closely  we  will  fiuil  th;it 
a  thin  fihn^  or  hub'bles  of  h)'drogcn  have 
collect cd  upon  the  copper  plates.  This 
hvdrcigen  gas  is  caused  by  the  chemical 
acti(^i  of  the  celL  The  thin  fihu  of  hy- 
drogen tipon  tlie  copper  prod  tic  es  a  weak 
electric  current  within  the  cell,  and  «>f 
course,  this  tends  to  weaken  the  original 
output  of  the  cell.  It  also  offers  a  slight 
resistance  or  interferes  with  the  passac-e 
cf  th€  electric  current*s  strength.  Thi"^ 
chemical  action  w^hich  has  taken  place 
within  the  cell  is  called  Polarization,  and 
a  cell  so  affected  is  said  to  be  Polarized. 

Many  of  the  types  of  cells  which  an 
now  upon  the  market  have  this  one  rlis- 
ad vantage.  But  if  the  cell  is  to  be  used 
lo  any  extent  the  action  must  be  over- 
come, that  is,  the  cell  must  be  kept  de- 
polarized. This  may  be  accomplished  by 
introducing  chemicals  that  will  absorb 
the  hydrogen  gas.  A  cell  thus  remedied 
1,4  called  an  open  circuit  cell,  because  the 
depolarization  is  pro<Jiiced  so  very 
slowly  that  it  would  be  impressible  to  use 
it  to  obtain  a  steady  current.  Open  cir 
cuil  cells  are  generally  used  for  telephone 
service,  ringing  bells,  sigtialling.  etc.. 
Mhen  the  required  work  is  intermittent, 
thus  allowing  the  cell  to  depolarize  while 
not  in  active  use. 

One  that  is  very  common  in  open  cir 


cnit  work  is  know^n  as  Leclanche  Cell. 
In  this  the  liquid  is  a  saturated  solution 
of  Atnmoninm  Chloride.  The  positive 
plate  is  composed  of  a  carlwn  cylinder 
and  the  negative  of  zinc.     This  cell  pro- 
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duces  a  stronger  circuit  than  most  oth- 
ers, the  E.  M,  F,  being  1.54  \'ohs.  This 
t>pe  of  cell  is  not  intended  for  anything 
but  opai  circuit  work,  but  the  depolari- 
zation is  very  rapid  wlien  not  in  use,  so 
for  intemiittent  work  the  current  is  usu- 
ally very  strong. 

The  demand  at  the  present  time  for 
an  open  circuit  battery  that  is  of  suitable 
size  a  IK  I  convenient  to  handle  has  led  to 
the  development  of  many  types,  shapes 
and  sizes.  What  is  known  as  the  Dry 
Cell  has  of  late  been  used  to  a  great  ex- 
tent because  it  is  small  and  compara- 
tively light.  ,\bove  all  it  does  not  contain 
a  liquid  as  the  former  cells  do. 

The  negative  electrode  of  this  cell  con- 
sists of  a  zinc  cylinder,  the  positive  elec- 
lro<le.  a  strip  of  carbon  which  is  placed 
iti  the  middle  of  the  cell  and  occupies 
about  one-half  of  the  space.  Instead  of 
using  ^  liquirl   the  electrolyte   is   in   the 
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««rni  of  m  paste,  cor*-  ^  Sal  Am- 

itac  one  pan  by  ,  oxide  of 
one  pan  by  weight;  diloridr  of 
nSnc.  one  part  by  wei^t :  plaster  of  paris, 
three  parts  by  weight,  and  water,  two 
pans  by  weight.  This  paste  is  pressed 
firmly  between  tfie  carbon  and  the  zinc, 
in  which  the  chemical  action  takes  place. 
The  o?dde  of  zinc  b  used  in  the  electro- 
hte  to  redtice  the  polarization ;  its  pres- 
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Fig:  5- Dry  Cell, 

also  makes  the  paste  porous,  and, 
therefore,  allows  the  accumulating  gases 
to  escape.  As  has  been"  shown,  the  ccH 
is  not  absolutely  dr}\  and  should  not  be 
mistaken  for  such.  The  paste  contains  a 
fixed  amount  of  moisture,  and  as  this  is 
decreased  the  value  of  the  cell  is  some- 
what liiniinished.  It  is,  however,  called 
the  diy  cell  because  of  its  construction, 
relative  to  the  fonner  types. 

\Ve  have  previously  stated  that  up  m 
connecting  the  poles  of  a  cell  chemical 
actic»n  at  once  sets  in,  and  ceases  only  a*! 
the  wires  are  disconnected.  Tliis  is  tnic 
to  some  extent,  but  within  most  open 
circuit  cells  there  is  more  or  less  chem" 
cal  action  going  on  when  the  cell  is  not 
in  use.  This  is  caused  generally  by  the 
impurities  in  the  zinc,  which  form  them- 
selves little  local  cells  upon  the  zinc,  anO. 
in  due  time  gradually  eat  and  destroy  i 
part  of  the  value  of  the  zHc  plate.  This 
chemical  action  taking  place  in  a  cell  in 
the  manner  above  described,  wtiich  tends 
t'l  reduce  the  original  output  of  the  cell. 
U  called  local  action. 

This  local  action  is  disastrous  to  a  cell 
and  may  be  practically  overcome  by  ctiat- 
iiig  the  surface  of  the  zinc  with  mercury 
This  process  is  called  anial^ramating  the 


zinc    The  zmc  i>  ti^-t  c'raTi.  ,  by  beiti| 
dipped   into  an   ad*i   >  '  ui'  n   and   thenl 
dipped  into  the  mercury.     The  mercury 
covers  up  the  impure  places  in  the  zinc 
tl'us  leaving  the  pnre  metal  free.    As  the 
zinc  IS  eaten  away  by  the  chemical  action,^ 
the    mercury    constantly    oimbines   will 
tile  zinc  beneath  and   in   that   ^-av  the 
plate  ts  kept  in  good  condttiaii  until  all 
eaten  up. 

In  all  tlie  open  circuit  cells  pre\nouslV 
explained    we   have  seen   that   zinc   has| 
been  the  metal  which  has  been  directly 
acted  upon  by  the  chemicals  in  the  gene-j 
ration  of  the  electric  current- 
It  is  not  always  zinc  that  is  consumed 
This,  how*e\'er,  varies  with  the  constnic^  | 
tion  and  work  of  the  cell     Xevertheless. 
in  any  cell  where  the  electric  current  is 
produced  by  the  consummation  of  a  given  i 
metal,  the  cells  are  saiti  to  be  Primary*,  or| 
called  the  Primar>'  cells. 

In   the  advancement  of  electrical   re- 
seirches  and  the  many  numerous  experi- 
ments, it  is  often  necessary  to  obtain  aj 
constant    elearic   current.      Then    somel 
o  her  kind  of  cell  must  be  used  in  the 
place  of  the  open  circuit  cell,  as  its  life 
when  in  constant  use  is  very  shorL    Also 
in  order  to  enable  the  cell  to  gjive  a  con-  ^ 
slant  current  there  must  not  be  any  po-J 
larization   whatever,  or  in  other  words.i 
the  cell  must  be  constantly  depolarized.H 
A   cell   wherein   this   is  accomplished  is 
known   as   the   Edison   Lalande   Cell,   inj 
which  the  liquid  consists  of  a  solution  of 
caustic  potash.     In  this  case  the  positiv< 
plates  consist  of  zinc  and  the  negative 
plates  of  black  oxide  of  copper.     Thes 
nlates  are  suspended  in  the  solution  frc 
an    insulated    cover.      A    zinc    plate    la 
placed  each  side  of  the  copper  plate,  anc 
the  two  connected,  fonning  the  positive 
pole. 

\Vc  will  not  take  the  space  to  descril 
the  chemical  action  of  the  cell,  hut  whet! 
ii  is  in  constant  service  and  the  circuit 
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cli.»sed  ilie  def><>]ari2atu>n  is  coniinmms, 
A  heavy  oil  is  poiire^l  on  top  of  iJie 
liquid,  usually  paraffin  oil.  to  form  a  cov- 
'  rifitj  about  (xio-tiuarkT  of  an  inch  thick. 
I  hjs  \s  to  protect  the  surface  of  the  solu- 
lidii  from  coming  in  contact  witJi  tlic  air 


¥\g,  6— Ediaoii  MlaiuJc  Cell 

causing  creeping  salt  which  would  rc- 
duci:  the  life  and  strength  of  the  battery. 

This  type  of  cell  is  known  as  Close 
I  ircuit  Cells,  and  thev  must  be  kept  in 
constant  service  or  the  cell  will  polarize 
and  gradually  lose  its  strength. 

Another  similar  cell  which  is  largely 
tis«fl  in  closed  circuit  work,  such  as  tele- 
rraph  service  and  the  like,  is  known  as 
the  Grax'ity  Cell.  Thejiqnid  of  the  cell 
Oifisists  of  zinc  sulphate  much  diluted 
and  a  strong  saturated  solution  of  cop- 
jTcr  sulphate.  The  zinc  solution  being 
much  lighter  in   weiglit  than   the  other, 

«wfin  f-sri^  prass;' 


Fig  r-A  Ginvity  JUttcry. 

w|/l  rise  to  the  top,  Copper  and  zinc 
fiinn  the  two  poles  of  this  cell.  The 
c'lppi^^r  is  placed  in  the  bottom  of  the  jar 
and  is  surroimdcd  by  crystals  of  copper 
sulphate  or  blue  vitriol.     1  ]u  zinc  forms 


the  other  pole  and  Is  suspended  from  the 
top  of  tlie  jar  in  the  copper  solution. 
When  setting  up  a  gravity  cell  it  is  cus- 
tomary to  short  circuit  tlie  cell  for  a  few 
hours,  that  is,  coimect  the  two  poles 
t  copper  and  zinc)  by  a  very  short  wire. 
This  will  hasten  the  action  of  the  cell 
and  it  will  bo  rea<ly  for  immediate  ser- 
vice after  about  five  or  six  hours  of  shori 
circuiting.  This  battery  depolarizes  very 
rapidly  when  not  in  use  and  for  this  rea- 
son it  must  l>e  kept  in  constant  service 
that  you  may  obtain  the  best  results. 

We  have  previously  explaineil  that 
force  of  the  electric  current  of  the  E-M- 
1"  is  generally  expressed  in  the  term 
\'olts.  Now  the  unite  of  quantity  of  the 
electric  current  is  called  the  Coulomb,  af- 
ter a  French  scientist  living  in  the  19th 
century. 

In  measuring  water  or  gas  the  unit  of 
f|iiantil\  is  the  gallon  or  a  cubic  frK>t  for 
a  gallon  of  water  or  a  cubic  foot  of  gas). 
In  the  electric  current,  the  Coulomb 
measures  the  quantity  of  electricity  in 
just  the  same  relation  as  does  the  gal- 
lon of  water. 

If  we  have  an  electric  current  which 
i^*  carrying  one  Coulomb  of  ek-ctricitv 
per  second,  we  say  that  the  current  of 
t  l.ctricity  is  of  one  ampere's  strength,  or 
a  current  carrying  a  Coulnnd)  per  second 
i^  nn>re  often  said  to  be  a  current  of  one 
ampere.  This  term  is  also  given  in 
fionor  of  a  great  French  scientist  wdiose 
experiments  and  scientitic  investigations 
are  of  unlimited  vahie  to  the  world  to 
day. 

The  volt  as  we  have  explained  is  the 
imrt  of  force,  that  is,  it  takes  a  difference 
i>f  potential  to  pass  an  electric  current 
through  any  conductor  and  the  volt  is 
the  unit  of  force  or  E-AI-F,  It  is  neces- 
sar>'  to  have  this  difference  of  potential 
in  order  to  overcon\e  the  resistance  of 
the  circuit  which  is  offered  by  the  con- 
(hictiTig-metah     This  resistance  or  hind- 
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nincc  to  tht^  n*>w  of  an  electric  current  i> 
called  electrical  resistance.  The  resist- 
ance depends  on  the  composition  of  the 
metal,  the  cross-section  of  the  wire  and 
its  length.  The  unit  of  resistance  is 
called  the  Ohm. 

Sununing  up  the  principal  units  that 
most  commonly  used  in  electrical 
work,  we  have  the  follov^  ing  table : 

Volt— The  electric  motive  force  of  the 
current 

Coulomb — the  quantity  of  the  current. 

Ampere — the  strength  of  the  ctirrent. 

Ohm — The  imit  of  resistance  to  the 
passage  of  the  electric  current  through 
conductors. 


WTien  we  connect  a  cell  in  order  to 
produce  an  electric  current,  there  is 
more  or  less  resistance  to  the  wire  or 
in  the  path  of  the  current.  This  outside 
resistance  is  called  external  resistance. 
The  resistance  offered  by  the  cell,  viz,, 
the  plates,  and  liquid,  is  called  the  inter- 
nal resistance  of  the  cell  The  external 
reststance  ilepcnds  upon  the  kind  of  metal 
and  varies  directly  according  to  the 
length  of  the  wire  and  inversely  as  to  the 
area  oi  its  cross  reaction.  The  internal 
resistance  depends  upon  the  size  of  the 
plates,  the  nature  of  the  electrolyte 
(liquid!  and  its  distance  between  the 
plates. 

The  electromotive  force  of  one  ceD  i^s 
vcr)'  small  compared  with  the  aniount  of 
rorrein  often  reqnired  to  pexfomi  van- 
lias  kinils  of  work.  This  being  the  case* 
and  m^  wish  lo  obtain  a  stronger  current 
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ilian  is  given  out  by  one  ceD,  we 
combine  two  or  more  of  the  cells.    The 
combination  of  two  or  more  cells  is  called 
an  electric  batter>'. 

If  we  have  a  number  of  cells,  each  cell, 
liaving  an  output  of  1.5  volts  and  w« 
\ush  to  obtain  the  combined  strength  oj 
all  the  cells  we  may  connect  them,  as  it! 
h  called,  in  a  series.  That  is»  the  plates 
of  the  cells  are  zinc  and  carbon  respec- 
tively, we  connect  the  zinc  pole  of  the 
first  cell  to  the  carbon  pole  of  the  second. 
and  in  like  marmer  through  the  entire 
number.  The  current  may  be  closed  by 
cnnnecting  the  carbon  of  the  first  cell  to 
the  zinc  of  the  last.  In  this  case,  if  the 
output  of  each  individual  cell  is  1,5  volt? 
and  the  battery  consisted  of  six  cells,  th«* 
total  strength  of  the  current  obtainable 
w  ould  be  six  times  the  output  of  one  cell 
or  1.5X^^=^  volts.  The  total  number  of  j 
Amperes  obtained  in  the  above  battery! 
w ould  be  exactly  the  same  as  the  number  ' 
contained  in  each  indiridual  cell.  If,  we  , 
will  say  the  Amperage  of  one  cell  w^as  ^^fl 
the  strengtli  of  the  current  would  be  the  i 
san>e  in  the  battery  or  in  the  batter>' 
above,  nine  voits  and  eight  amperes. 
Tliat  is,  the  strength  of  the  airrent  (in 
amperes)  is  not  affected  by  connecting 
the  cells  in  series. 

If»  however,  we  wish  to  increase  the 
strength  of  the  current  (in  amperes)  we 
may  do  sso  by  connecting  the  cells  in  a 
parallel.  That  is.  we  connect  the  carbon 
of  the  first  ccD  to  the  carbon  of  the  sec- 
ond, and  so  on,  and  the  zinc  of  the 
cell  to  the  zinc  of  the  second  throughout 
the  entire  number.  The  circuit  may  be: 
closed  in  this  case,  by  connecting  the] 
wire  front  the  first  carbon  plate  to  a  wire 
ninmng  to  the  first  zinc  pole.  We  will 
stipptvse  that  the  ontpttt  of  the  cell  is  the 
same  as  in  the  first  case,  or  1.5  volts  and 
eijjlit  amperes  each.  If  the  batterv-  is 
n\ade  up  of  si.x  cdls,  whidi  are  con 
ncctcd  in  pomdlel  as  described  ahove»  the 
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strength  of  the  current  (m  amperes)  wil! 
he  nearly  six  times  as  great  and  the  E. 
XL  F.  in  volts  wjII  remain  the  same. 
Tliat  ift,  if  the  battery  of  six  cells  are 
connected  in  parallel  and  the  output  of 
each  individual  cell  is  L5  volts  and  eight 
amperes  the  total  current  obtained  will 
be  1.5  volts  and  8X(i^=-i8  amperes,  or 
1,5  volts  and  4S  amperes. 

Cells  are  also  connected  in  series  par- 
allel in  which  we  have  two  groups  of 
5TX  cells  each.  The  cells  in  each  group 
are  all  connected  to  each  other  in 
series     and     then     these     two     groups 


arc  connected  together  in  parallel.  This 
arrangement  is  of  great  value  when  a 
stated  number  of  volts  and  amperes  is 
desired  or  where  any  given  resistance  is 
to  be  overcome. 

In  all  the  above  illustrations  and  ex- 
amples we  have  not  taken  into  consider- 
ation the  internal  resistance  of  the  cells 
on  the  external  resistance  of  the  circuit. 
In  nearly  all  cases  the  resistance  will 
var}'  greatly  but  may  be  practically  over- 
coine  by  the  arrangement  of  the  cells  as 
above  explained. 
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HAT  to  do  Ciiih  the  evxr- 
increasing  number  of 
drawings  and  plates  that 
keep  piling  up  on  him  is  a 
perplexing  question  to  the 
student,  and  even  the  full- 
fledged  draftsman  sometimes  Gnds  the 
question  staring  him  in  the  face. 

The  student  desires  to  keep  his  draw- 
ing platen,  for  future  reference.  In  order 
to  propirly  preser\*e  them  the}'  must  be 
kept  flat  and  in  a  place  by  themselves. 
This  is  not  possible  except  with  a  porto- 
folio,  but  these  are  expensive  if  bought 
from  the  dealer. 

The  accompanying  illustration  presents 
a  solution  of  the  problem.  By  following 
the  directions  here  given,  the  amateur 
can  make  his  own  portofolio  at  a  trifling 
cost. 

The  body  of  this  portofolio  is  composed 
of  heavy  paste- board, covered  with  can- 
vas and  lined  with  canton  flannel,  A  pair 
of  scissors  and  a  large  neetile  are  the  on- 
ly tools  required,  as  there  is  no  glue  xi^icd. 
Glue  would  cause  the  paste- board  to  warp, 
and  it  would  soak  through  the  cloth, 
making  unsightly  splotches, 

First  cut  out  the  five    pieces  of  paMe 
lx>ard,  A,B,C.I>3udIv,\vhich  will  rtquirc 
two  sheets  of  what  is  known  as  lM>ok  bind- 


I 


ers  straws-board.  This  board  should  be 
about  4  inch  thick.  The  curx^ed  piece. 
D,  may  be  struck  with  an 3'  convenient 
radius.  It  should,  however,  be  cut  twa 
or  three  inches  off  center  as  it  will  look 
much  better  this  way  than  when  cut 
through  the  center,  making  a  semicircle 

Having  cut  the  boards,  spread  the  can- 
vas on  the  floor,  wrong  side  up.  Th^ 
canvas  or  ducking,  whichever  is  used 
should  lie  at  least  forty-two  inches  wide 
Lijy  Dut  the  pieces  on  the  canvas  as  indi- 
cated hi  the  drawing,  leaving  one  and 
one- half  inch  space  between  boards. 
With  the  boards  in  this  position  take  a 
sharp  blue  pencil  and  mark  around  theH 
piecesclose  to  the  edge,  going  entirely 
around  each  piece.  Now  make  another 
Hue  one-half  inch  from  the  first,  this 
time  going  around  the  outside  edges  of 
the  pieces  only.  This  is  the  ctitting  line 
and  the  oue-half  inch  space  is  to  alio 
for  seams.  Having  cut  out  the  canv; 
co\*er.  the  canton  flannel  is  next  sprei 
on  the  floor  and  the  canvas  laid  on  th 
as  a  pattern. 

Canton  flannel   does  not   come    wider 
than  36  inches,  so  it  will  be  necessary  t 
piece  it  a  tritle  by  .sewing  a  piece  on  eacl 
sidu,  to  make  the  flaps  C    and    D.     Tlie' 
lining  can  now  be  cut  by   following   the 
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canvas  pattern. 

Before  beginning  to  sew  the  pieces  to- 
gether, cut  slits  in  the  four  corners,  b,  e, 
f  and  i  as  indicated  at  b.  This  is  to  pro- 
idde  for  the  corners. 

Now  sew  tire  pieces  together  face  to 
face,  that  is,  the  right  or  fuzzy  side  of 
the  canton  flannel  against  the  right  side 
of  the  canvas.  Begin  sewing  at  a  and 
go  all  around  the  outside,  stopping  at  j, 
following  the  blue  pencil  marks  on  the 
canvas. 


Next  put  in  the  flap  pieces  C  and  E  and 
sew  them  in  in  the  same  manner. 

Before  inserting  the  piece  B,  run  a  row 
of  stitches  one  and  one-half  inch  from 
the  bottom  of  piece  D  along  the  line  e  f. 
Then  insert  the  piece  B,  pushing  it  well 
up  against  this  row  of  stitches.  Sew 
this  in  place  with  a  row  of  stitches  along 
the  outer  edge  b,  i,  and  also  along  the 
two  short  edges  b,  e  and  f,  i. 

After  running  a  row  of  stitches  one 
and  one-half  inch    from   b   i,    insert   the 


X 


^— — -/7— — 


-^/P- 


B 


^^W^ 


_M^L 


Turn  the  bag  thus  formed  through  the 
o|jeniiig  a,  j.     The   pasteboard   body  is 

D.       Push    this 

I  a  needle  and 

and  canton 

iraight   edge 

pping  out. 


piece  A  and  close  up  the  opening  a  j  by 
lapping  the  canton  flannel  over  the  edge 
of  A  and  tucking  the  canvas  down  be- 
hind it,  sewing  the  two  edges  tightly 
together. 

The  drawings  are  placed  on  B,  and  the 
two  flaps  C  and  E  are  folded  over  them. 
The  large  flap  A  is  next  folded  over  and 


finally  the  flap  D.  An  elastic  band, 
made  of  one  inch  elastic,  will  serine  to 
hold  the  portfolio  closed,  or  any  suitable 
clasp  may  be  attached, 

Brown  for  the  cover  and  white  for  the 
lining  are  good  colors  to  use,  but  if  pre- 
ferred both  cover  and  lining  may  be  dyed 
black  l>efore  the  boards  are  put  in. 


Letter  on  Drafting  Room  Prac- 
tice. 

Editor  Draftsman. 

r>earSir.  — It  may  be  of  interest  to 
some  of  your  many  readers  to  know  how 
the  drawings  of  a  small  elevator  and  gen- 
eral pneumatic  work  company  handle 
their  drawings  so  that  the  pattern  and 
machine  dimensions  are  never  confused. 

When  a  part  is  detailed  on  nianilla 
paper  it  is  drawn  to  finished  dimensions, 
and  after  approval  is  traced.  Blue  copies 
from  this  tracing  go  to  the  shop  for  the 
machinists.  The  dra%ving  is  then  touched 
up  with  red  ink,  dotted  lines  showing 
the  allow^ance  for  finish  to  h^  made  by 
the  pattern  maker,  unless  there  is  to  be  an 
equal  amount  of  finish  on  all  the  spots  to 
be  machined,  when  the  symbol  "f"  in 
red  ink  is  placed  on  the  spits  and  a  note 
made  that    "♦f*'    equals   so   much.     All 


dimensions  that  differ  from  the  machine 
dimensions  are  placed  on  the  drawing  in 
red  ink,  the  machine  dimensions  in  pen- 
cil being  allowed  to  remain. 

This  drawling  is  then  sent  to  the  pat- 
tern maker,  who  tacks  it  on  a  board  and 
leaves  it  there  while  working  from  it. 
The  drawings  have  always  been  returned 
in  good  condition-  They  are  then  filed 
away,  and  as  they  are  indexed  as  soon  as 
they  are  drawn,  it  is  an  easy  matter  to 
find  them  again  when  wanted. 

By  this  method  if  a  patteni  is  lost  or 
destroyed  the  pattern  maker  works  from 
the  same  drawing  that  the  original  pat- 
tern was  made  from.  Any  changes  that 
are  necessar\'  arc  noted  on  the  original 
drawing  in  black  ink  unless  the  changes 
are  too  sweeping,  when  it  is  deemed  best 
to  make  a  new  drawing. 

I  have  used  this  system  for  about  two 
years,  and  although  the  patterns  are 
made  by  an  independent  firm,  and  some 
have  been  very  intricate,  have  had  no 
trouble  by  the  machine  and  pattern 
d  i  mensi  o  ns  bei  n  g  con  fused , 

Yours  very  truly, 
39  Baker  St,,  R.  H.  Libbey. 

Winsted,  Conn.  Draftsman  with 

Geo.   Miles  Co. 
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Hydrostatics. 

C.  C.   MASON. 


E  all  know,  more  or  less, 
that  hydrostatics  is  that 
science  in  mechanics  which 
treats  of  liquids  at  rest. 

A  perfect  liquid  is  a 
substance  the  molecules  of 
which  are  free  to  move  upon  one  another 
without  friction  and  without  mutual 
attraction,  and  therefore  they  may  be 
made  to  change  their  form  with  the 
slightest  force.  Many  liquids  fulfil j 
these  conditions  enough  for  practical 
purposes,  but  not  perfectly.  They  are 
very-  nearly  incompressible,  and  even 
when  put  under  great  pressure  the 
change  in  volume  is  minute.  Judging 
from  the  fact  that  a  pressure  exerted  at 
the  rate  of  15  lbs.  to  the  square  inch  on 
water  that  its  volume  is  decreased  but 
fifty  miUionths.  or  l-2O,aO0th  part  of  its 
volume.  This  liquid,  however,  is  of 
greatest  importance  in  the  use  of  hy- 
draulic machinery,  Djoking  further  in 
the  subject,  we  find  that  f^ascaFs  fa\^ 
^ys  that  pressure  exerted  anywhere 
itpcni  a  mass  of  liquid  is  transmitted  un- 
diminished in  all  directions,  and  acts 
with  the  same  force  upon  all  equal  sur- 
fetces  and  in  a  direction  at  right  angles  to 
these  surfaces.  Therefore,  a  pressure  ex- 
erted on  any  surface  is  proportional  tn 
its  area.  This  is  shown  as  in  Fig,  1. 
The  vessel  is  filled  with  water  and  its' 
outlets  closed  by  means  of  pistons,  A  B  C 


D  E,  whose  areas  are  1,  2,  3,  G,  8  inches, 
rispcctively.  If  A  has  a  pressure  of  one 
Iiound*  the  pressure  exerted  on  the  un- 
der side  of  piston  B  will  be  2  pounds,  on 
C  3  pounds,  on  D  6,  and  on  E  8  pounds. 
As  such  an  arrangement  cannot  create 
tiiergy  when  the  piston  A  moves  down 
1  foot,  B  will  move  (i  inches,  etc.,  etc, 
This  proves  conclusively  that  by  the  il- 
lustration as  shown  that  one  pound  at  A 
can  support  5  pounds  at  E,  and  therefore 
by  increasing  the  ratio  between  the  areas 
o^  these  pistons,  A  and  E,  a  small  weight 
will  be  able  to  raise  a  larger.  Under 
these  principles  the  hydraulic  jack  anrl 
press  arc  constructed.  Figure  2  is  a 
sectional  area  of  a  hydrostatic  press. 

A  bale  of  cotton  or  some  object  to  be 
pressed  is  placed  on  and  between  the 
large  piston  head  P'.  and  the  stationary 
{late  G.  On  raising  the  handle  or  lever 
of  the  pump  a  vacuum  is  created  in  the 
chamber  E,  The  valve.  N,  closes  and 
the  difference  in  pressure  in  the  chamber 
W  ami  the  reservoir  causes  the  water 
to  open  the  valve  V  and  thereby  flow 
into  the  chamber.  While  on  bringing 
the  lever  down  L,  the  vaive  V  closes, 
and  the  pressure  is  transmitted  through 
the  tube  T  to  the  chamber.  The  pres- 
sures therefore  exert crl  are  equal  to  the 
areas  of  the  two  pistf>ns,  and  in  conse- 
fjuerce  nf  which  as  this  inequality  mav 
be  very  great,  a  correspnrulimx  nicrcase 
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or  power  is  obtained.  Thus :  What  is  the 
pressure  at  P'  if  a  force  of  85  pounds  is 
exerted  at  the  end  of  a  lever  5  feet  Jong ; 
the  distance  from  the  fulcrum  of  the 
pump  being  8  inches,  and  the  pistons  P' 
and  P,  having  their  diameters  1  inch 
and  12  ;nches? 

Solution  :  P  X  Power  Arm  -^WX  W 
Ann. 

85X(>0=WXfi 

\V=ir(i;i7,5  lbs,  pressure. 

We  therefore  see  that  a  force  of  85 
pounds  applied  to  a  lever  bring  about  a 
pressure  of  fi^?.5  pounds  on  the  piston. 
The  areas  are  to  one  another  as  the 
squares  of  their  diameters,  or  F*=^<>37,5X 
114  pounds,  and  allowing  lt>  per  cent  o\ 
this  for  friction,  which  must  be  taken  intc- 
account. 


cafs  law,  we  find  pressure  is  transmitte 
in  all  directions  equally.  The  pressure 
of  a  liquid  upon  the  bottom  of  a  vessel 
depends  entirely  on   the  density  of  the 


<imimimitimL|m 


Liquid  in  a  vessel  exerts  pressure 
against  its  walls,  and  this  pressure  may 
he  lateral,  upwarrl  or  downwarrl,  but  all 
are  resolved  under  these  tlvree  compti- 
nents.  We  imagine  two  vessels  of  im 
equal  capacity  filled  with  water,  for  argu 
raent's  sake,  but  each  of  which  having 
the  same  area  of  base  and  depth,  the 
AMter  will  exert  the  same  pressure  on 
"heir  bases,  and  referring  again  to  Pas- 


liquid,  area  of  the  bottom,  antl  is  solely 
itnlependent  of  the  qtiaiuity  or  shape  of 
the  vessel 

This  rule  is  applied  in  finding  the 
flown  ward  pressure  on  a  horizontal  sur- 
face. Find  the  weight  of  a  column  of 
water  whosf  base  is  equal  to  the  given 
surface,  and  whose  height  is  equal  to  the 
depth  of  the  given  surface  below^  the 
surface  of  the  liquid. 

Therefore,  we  find  that  the  pressure 
<in  the  bottom  of  a  vessel  filled  with 
water  whose  depth  is  3  feet  and  2  feet 
diameter  is  1.3  pounds.    Thus— 

The  vessel  contains  3 X. 7854X^^=9,42 
cubic  feet.  Weight  of  1  cubic  foot  water 
=^(i*2  1-^  pounds,  therefore  the  total 
weight  is  62.5X5^-42  pounds,  and  the 
area-^,7854d2  or  d^^diameter 

78^4  X  24  X  24  =  452.39  sv.  in.,  and 
the  pressure  per  inch  = 

5?^8.75  , 

452.39 
A  liquid  is  said  to  be  equilibrium  when 
its  surface  is  horizontal.  If  a  liquid  is 
contained  in  several  vessels  conmnini- 
catingh\  the  surface  of  the  liquid  must 
be  in  the  same  horizontal  plane  in  order 
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tn  brin^  about  equilibriiini.  We  know 
positively  that  wafer  will  not  run  up 
hill,  and  we  speak  of  water  finding  its 
kveL  Well,  we  will  illustrate  an  Arte- 
sian well  The  tendency  of  water  to  rise 
to  its  level  in  several  tubes  havitig  arms 
from  a  well.  The  pressure  beneath  the 
surface  of  the  earth  on  the  water  coming 
from  a  higher  land  causes  it  to  rise  many 
feet  above  the  surface  of  the  boring. 
Another  proof  of  water  finding  its  level 
may  he  applied  to  the  spirit  level  and 
svveral  fomis  of  nature  prove  this  inevi- 
table and  everlasting  fact. 

C,  Charuls  Mason. 


Respectfully  submitted, 

Charles   H.   Thompson. 
3()1  Cedar  avenue,  Cleveland,  O. 


Solutions  of    Line,    Circle   and 
Point  Problem. 

Cleveland,  O.,  Sept.  8,  1905. 
The  Draftsman. 

t>car  Sir--I  enclose  my  solution  of  the 
Problem  of  Line,  Circle  and   Point 

Solution.— Locate  the  curve  which  b 
the  locus  of  all  points  equidistant  from 
ihc  ^iven  point  and  the  circumference 
lit  the  given  circle;  also  locate  the  curve 


The  Draftsman. 

Gentlemen — I  notice  in  my  August  is- 
sue of  the  problem,  To  scribe  a  circle 
cutting  through  P  and  tangent  to  lint 
XY  and  to  the  circle  H.  I  believe  I  have 
got  what  you  want,  it  is  as  follows : 

Scribe  a  circle  H  of  any  radius,  and 
the  point  P  at  any  distance  from  H,  and 
then  draw  the  line  XY  at  any  distance 
from  H  or  P.  Now  draw  a  vertical  line  to 
XY,  cutting  P,  then  connect  A  with  H 
and  P  with  H,  which  would  give  the  tri- 
angle, P-H-A,  bisect  angle  P  cutting 
A-H  at  B.  Then  at  B  draw  a  vertical 
line  to  XY  intersecting  XY  at  C,  then 
connect^  C  with  P.  Then  draw  line  D 
parallel  with  PC  and  tangent  to  circle  H. 
Then  with  P  as  a  center  and  the  radius 
PH  minus  the  radius  of  circle  li  which 
would  be  tangent  to  circle  H,  draw  an 
arc  E  where  D  and  E  intersect  at  F,  con- 
nect F  with  H,  then  the  line  F  and  H 
crosses  the  circle  H  at  G,  taking  G  as  a 
center  and  anv  convenient  radius  scribe 


ii'tittf-h  i^  the  locus  of  all  points  equidis- 
I  and  the  given 

hese  curves  is 

circle  whose 

his  point  to 


an  arc,  and  with  P  as  a  center  and  the 
same  radius  scribe  another  arc,  through 
the  intersection,  draw  a  vertical  line  cut- 
tmg  line  XY  at  I,  with  I  as  a  center  and 
the  same  radius  as  before,  scribe  another 
arc ;  keep  on  adjusting  compasses  till  the 
arcs  intersect,  which   when   taken  as  r 
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center  and  radius  equal  to  OP  and  scribe 
a  circle  would  cut  through  P  and  come 
tangent  to  the  line  XY  and  the  circle  H, 
which  is  what  I  think  you  want.  By  this 
solution,  you  can  place  either  point  at 
any  distance  from  each  other. 

If  I  am  correct,  place  the  same  in  youi 
next  issue  of  The   Draftsman. 
To  oblige, 

E.  F.  Ulrich. 

Adrian,  Mich. 


Given  point  P,  circle  H,  and  line  XY. 

To  find  the  center    of    circle    passing 

through  P  and  tangent  to  H  and  to  XY. 


H^^ 


on  this  curve  will  be  equidistant  from  the 
point  and  the  circle  and  it  will  therefore 
contain  the  required  center — with  the  in- 
tersection of  these  curves  C  as  a  center 
and  the  distance  CP  as  a  radius  describe 
the  required  circle. 

A  third  curve  (V"-C)  having  its  points 
equidistant  from  the  line  and  circle  may 
bt  constructed  as  a  check. 

A  few  construction  points  are  shown 
on  diagram: 

al=lP,     b2=23,      f4=4P,     T'C=CP, 
C3=3d,     go=5p. 

J.  McHenry. 


X 


Construct  a  parabola  (V-C)  with  P  as 
a  focus  and  X Y  as  a  directrix ;  all  points 
on  this  curve  will  be  equidistant  from  the 
point  and  line,  therefore,  it  will  contain 
the  required  center. 

Construct  an  hyperbola  (A-C)  with  P 
and  F  (center  of  circle  H)  as  foci  and 
A  (half  way  between  P  and  circle  H) 
and  B  (FB=AP)  as  vertices;  all  points 


MR.  LIPPINCOTT'S  SOLUTION. 

AB  is  the  locus  of  points  equidistant 
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from  P  atad  XY, 

BC  is  the  locus  of  jxiints  .equidistant 
from  H  anrl  XY. 

B  is  equidistant  from   F  II  and  XY, 
and  is  the  center  of  the  requirtMJ  arc, 

DF  is  tangent  to  the  circle  at  D. 

GF  is  the  bisector  of  the  angle  DFE, 
Respectfully, 

F;  A.  Lippincott. 

8(J  Portland  street,  Cleveland,  O. 


Problem* — To  find  a  circle  which  shall 
pass  through  a  given  point  and  be  tan- 
geitt  to  a  given  circle  and  to  a  given 
straight  line. 

Construction. — Let  P  be  the  point,  C 
the  center  of  the  circle,  and  AB  the 
straight  line.  Denote  the  radius  of  the 
given  circle  by  r.  Draw  A'  B'  and  A'' 
B"  parallel  to  A  B  and  distant  r  from  it. 

With  C  as  focus  and  A'  B'  as  directrix 
c'instruct  the  parabola  L'  M'. 

With  C  as  focus  and  A"  B''  as  direc- 


trix»  construct   the  parabola   L"   M'\ 

With  P  as  focus  and  A  B  as  directrix, 
cf»nstruct  the  paraViola  L  M,  meeting  th^ 
parabolas  L'  M'  and  L"  M"  in  Q'  and  Q 
respectively.  Then  Q'  is  the  center  of 
a  circle  internally  tangent  to  the  given 
circle  and  fulfilling  the  other  given  con- 
flit  ions,  while  Q  is  the  center  of  a  circle 
c-xlenially  tangent  to  the  given  circle 
anil    fulfilling  the  given  conditions. 

F*roof.— (Given  only  for  the  point  Q, 
the  proof  for  Q'  being  similar). 

By  definition  of  a  parabola,  the  point 
O  on  the  parabola  L"  M"  is  equidistant 
f^ni  C  and  A"  B".    Since  A"  B"  is  dis- 


tant b}'  construction  from  A  B  by  the 
radius  of  the  circle,  Q  is  equidistant  from 
A  B  and  the  circumference  of  the  circle. 
Since  Q  is  on  the  parabola  L  ]VI  it  is  equi- 
distant from  P  and  A  B. 

Q  is  equidistant  from  the  point  P,  the 
circle  C,  and  the  line  A  B. 

Discussion. — The  solution  giving  the 
iriternally  tangent  circle  with  center  at 
(T  vanishes  if  C  approach  nearer  to  A  B 
tl^an  the  distance  r. 

There  will  be  no  real  solution  what- 
ever if  C  lie  on  the  opposite  side  of  A  B 
from  P,  and  is  distant  from  .\  B  by  a  dis- 
ti-'uce  greater  than  r. 

The  points  Q  and  Q'  also  lie  on  a  hy- 
pe rboi  a.  of  which  P  and  C  are  the  foci, 
and  r  the  ditTerence  between  tht^  fncal 
radii. 

Donald  M.  Liddell. 

Baltimore  Copper  Smelting  &  Rolling^ 
Co.,  Baltimore,  Md. 


Editor  The  Draftsman. 

Herewith  please  find  my  attempt  at 
the  solution  of  the  problem.  To  draw  a 
circle  tangent  to  circle  II  and  to  line  XY, 
also  passing  through  point  P. 

In  the  first  place  the  center  of  the  re- ' 
quired  circle  will  evidently  be  at  the  in- 
tersection of  the  locus  of  the  centers  of 
circles  tangent  to  circle  H  and  line  XY, 
with  the  locus  of  centers  of  circles  pass- 
ing through  point  1*  and  tangent  to  line 


^^^  

XY.  since  the  center  of  the  required  cir- 
cle must  be   in  each  of  these  lines. 

Ity  dividing  circle  H  into  any  number 
of  equal  parts  and  drawing  tangent  as 
shown  intersecting  XY  or  XY  produced 


112 


THE  DRAFTSMAN. 


as  in  p<:^ts  1,  't.  3.  then  bisecting  the 
argle§  Wtween  these  tangents  and  XY 
thus  formed,  the  center  of  any  circle 
tanii'ent  to  H  and  XY  can  be  found  at 
the  intersection  of  these  bisectors  and  the 
I'iidii  drawn  to  the  point  of  contact  of  the 
tangent.  By  obtaining,  in  this  way,  a 
sffficient  number  of  centers  (  which  num- 
ber has  Ixren  purposely  made  too  small 
in  the  figure  in  order  to  avoid  compli- 
cation j  curve  M  X  can  be  plotted.  This 
curve  is  then  the  locus  of  the  centers  of 
circles  tangent  to  both  H  and  XY. 

By  erecting  perpendiculars  C  D,  E  F, 
etc.,  to  XY  at  any  points  C,  E,  G,  etc., 
the  centers  of  circles  tangent  to  XY  and 
passing  through  P,  will  be  found  at  the 
intersection  of  these  perpendiculars  with 
the  perpendicular  bisectors  of  the  chords 
drawn  from  the  point  P  to  the  points  of 
tangency  of  the  circles  which,  of  course, 
will  be  the  foot    of    the    perpendicular. 


Then  R  S  is  plotted  from  these  intei- 
sccticms.  hence  R  S  is  the  locus  of  cen- 
ters of  circles  tangent  to  XY  and  pass- 
ing through  P.  The  interjection  of  this 
line  with  MX  which  is  shown  at  ( /  is 
then  the  center  of  the  circle  tangent  to 
H  and  XY,  and  passing  through  P. 

The  proof  of  the  various  steps  is  so 
easily  seen  that  I  am  loth  to  trespass 
upon  Yr»ur  valuable  space  to  give  it,  feel- 
ii!g  that  I  have  already  encroached  to<^^) 
much  in  giving  so  much  sj>ace  to  a  de- 
scription which  is  so  cumbersome  that 
someone  is  certain  to  evolve  a  more  de- 
sirable and  more  accurate  one.  Let  me 
thank  you  in  advance  for  the  considera 
tion  which  I  know  your  courtesy  will 
cause  you  to  give  this,  my  humble  effort. 
Yours, 

Leon  C.  Daniels. 

Xew  London,  Conn.,  Sept,  13,  190o. 


Current  Topics. 


Of  pens  ami  pencils  there  la  a  quUe 

A  lot  that  can  be  said  ; 
To  lirive  a  pen  maj  be  all  right, 

But  pencils  must  he  leatL 

— From  Dixon's  ^'Graphite. 


A  Modern  Course. 

"What  course  wil!  betake  in  college?" 
**I  don't  know,  but  I    think   it's  glee 
club  atld  football." 


StrangK  to  say,  the  August  and  Sep- 
tember issties  of  The  Dkafttman  have 
been  entirely  exhansted.  There  are  more 
subscribers  on  our  list  than  there  were 
the  fst  of  July,  and  it  is  Rowing  nicely. 


We  are  preparing  to  aid  our  readers 
to  secure  some  reductions  in  subscrip- 
tions to  other  pdpers.  Send  in  a  list  of 
tlie  ones  you  want,  and  let  us  quote  you 
a  price  on  the  set.  including  The 
Draftsman. 


A  NEW  department  has  been  established 
in  The  Draftsman,  entitled  "Drafting 
Kooin  Practice-  Under  this  bead  will  be 
fonnd  reviews  of  articles  in  other  joitr- 
nals  and  new  matter  pertaiuing  to  the 
drafting  office.  Some  uialter  formerly 
found  under  **Cnrrent  Topics*'  will  be 
fttlotted  to  the  new  heading. 


Many  replies  have  been  received  in 
answer  to  the  request  to  draw  a  circle 
tangent  to  another  circle,  a  straight  line 
Mnd  through  a  point.  The  solutions  will 
he  found  under  "Home  study/* 


Industriaf  and  Personals. 

Messrs,  Fording  and  Henry,  formerly 
with  the  Garrett-Cromwell  Eng,  Co., 
have  opened  offices  in  the  Rose  Bldg.» 
Cleveland,  O. 


Messers.  Eraser  and  Fox,  for  some 
time  with  tbc  engineering  force  of  the 
Brown  Hoisting  &  Conveying  Machinery 
Co.,  have  joined  Mr.  J.  C.  Spencer  in 
the  Rockefeller  Bldg. 


Mr,  Will.  Von  Wolf  rot,  former  chief 
draftsman  of  the  Interstate  Hnginaering 
Co.,  Bedford,  O, ,  is  now  situated  in  the 
Superior  Bldg.  in  business  for  himself. 


Mr,  Chas,  H.  Pierce,  draftsman  with 
the  L.  S.  8l  M.  S,  Ry,  at  Cleveland,  has 
deen  appointed  instructor  in  theoretical 
and  applied  mechanics  at  the  University 
of  Illinois. 


Mr.  A.  L-  Westcott.  who  has  been  in 
engineering  work  in  the  cit3%  will  be  in 
the  engineering  departmeul  of  Case 
School  of  Applied  Science  this  year. 


The  American  Shovel  and  Stamping 
Co.,  of  Lorain,  O.,  will  build  a  sheet 
mill  to  make  their  own  raateriah  They 
have  beeu  looking  for  an  engiueer  to  take 
charge  of  the  work. 


About  two  years  ago  a  prominent  engi- 
neer of  wide  exj>enence  decided  to  start 
in  business  for  himself.  A  stiite  of  rooms 
were  fitted  up,  but  nothing  came  in  but 
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dull  limes  and  the  collector.  Not  despair- 
ing, he  gave  up  the  fine  offices  and  moved 
to  his  home»  and  is  now  doing  a  big  bus- 
iness. Ability  will  be  recognized »  even 
if  the  office  is  in  the  attic. 

Mr.  R-  H.  Libb>%  draftsman  with  the 
Geo.  Miles  Co.,  Winsted,  Conn,,  has 
accepted  a  good  position  in  Newark.N  J. 

A  fire  on  Michigan  street,  Cleveland » 
recently  burned  the  quarters  of  several 
manufacturing  plants.  The  Browning 
Engineering  Co.  had  an  electrical  and 
engineering  department  in  the  building. 
They  have  acquired  control  of  five  acres 
of  land  and  a  shop  building  adjoining 
their  plant  in  Collin  wood,  O.  This  shop 
will  be  used  by  the  electrical  and  engin- 
eering departments.  The  Root  Incuba- 
tor Co.  will  occupy  a  portion  of  the 
building  also. 

The  Toledo-Massillon  Bridge  Co.  will 
run  forty  draftsmen  in  their  new  plant 
against  fifteen  in  the  old.  The  Vulcan 
Iron  Works  will  also  increase  their  num- 
ber when  they  move  from  the  river  front 
to  a  new  plant  across  Dorr  street  from  the 
new  Toledo-Massillon  plant. 


i 


On  Organizing  a  Society. 

In  our  September  issue  we  suggested 
a  Constitution  and  By-laws  for  a  society 
of  draftsmen,  and  since  that  time  have 
had  some  ver>'  nice  letters  on  the  subject. 

One  gentleman  gave  his  \aews  by  writ- 
ing out  a  complete  Constitution  and  By- 
laws far  better  than  the  one  we  proposed, 
but  lack  of  space  in  this  issue  prevented 
printing  it.  If  our  readers  so  desire  we 
shall  be  glad  lo  do  so  in  our  next   issue. 


Editor  Draftsman. 

Dear  Sir. — Please  allow  me  a  small 
space  in  your  \'aluable  columns  to  say  a 
few  words  regarding  the  possibility  of 
a  draftsmen's  union.  To  commence  with, 
jt  would  be  a  safeguard  to  employer  and 


employe.      Another  thing,    while    I    do 
not  propose  strikes,  etc.,  yet  I  think   ittl 
many  cases   it    would    prove    beneficial 
where  draftsmen  are  ill   used   and  could 
have  protection    from  such  a   union  or 
association.     If   not.    why  not?     There 
are  men   who  are    working   for  a  mere 
pittance,  men  who  have  spent   years  of 
hard    study  and    toil    in    securing   their fl 
knowledge  of  a  particular  line,  and  who" 
on  account  of  unjust  salary  have   to   re- 
main at  this  standard   with   little  or   no 
hopes  of  rising  further.    I  hold  that  such 
a  protection  is   uecessar>%    Mr.    Editor, 
and  it  is  degrading  not  only  to  the  drafts- 
man, but  to  the  engineering   world  uni-  ^ 
versally.       Just    think,    a   jiincompoop^ 
cobbler  making  a  better  li\'elihood  than  a 
technical  graduate  !     Of  course,   I   don't 
forget  there  are  men  of  little  account   in 
every    case,    and    therefore    allowances  • 
must  be  made   for    this   class  also,   but" 
speaking  as  a  whole  of  the  better  class  of 
men,  in  several  instances   working   nine 
and  a  half  to  ten  hours  per  day   for  575.^ 
per  month.    It  is  far  better  if  young  menfl 
gave  up  technical  study  if  such  a  state  of 
affairs  is  allowed  to  continue. 

Thanking  you  for  your  space,  I  am. 
Yours  truly, 

Vox    POPI'LI. 


Editor  Draftsman*. 

Dear  Sir. — For  a  while  now  a  man  caul 
get  most  any  kind  of  a  promise  out  of  a| 
lot  of  shopks  if  he  says  he  is  experienced 
and  will  go  to  work.     There   are   plenty 
of   dimensions    for    him   who   has 
*  through  the  mill,"  but  *'  turn-downs  "* 
for  the  fellow  viith  the  nice  picture  under^ 
his  arm^   who  basnet  any  idea   that   «H 
drafting  room  ba  **  wildcme^  of  figures*'^    ' 
instead  of  a  picture  gallery. 

You  haven *t  heard  from  a  tot    of   us 
financially  or  otherwise,  I  think  becaus 
ever>*one  has  his  hands  so  full  there  is  nc 
time  for  you,  tlie  Xnt's,  the  f^tco»iioT  the 
Ametkan  A/aektHiSi, 
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It  seems  that  interior  plants  who  don*t 
get  a  good  show  when  orders  are  scarce 
against  lake  port,  river  landing  and  Pitts- 
burg district  shops,  are  having  a  hard 
time  getting  men.  For  as  we  get  old 
we  learn  that  boards  in  certain  places  are 
going  when  the  chief  even  of  the  inland 
office  is  looking  for  work.  So  brother 
don't  go  somewhere  now  when  any  place 
can  get  orders,  because  later  on  the  dollar 
or  two  extra  now  will  not  last  very  long. 
Don't  you  think  you  should  give  your 
readers  some  such  warning  as  the  above  ? 
Referring  to  the  Rivet  Signs  you  gave 
a  while  ago  as  the  American  Bridge  Co.'s 
standard,  can  say  they  are  ''Pencoyd** 
and  obsolete.  Railroad  engineers  would 
not  accept  them,  so  the  ones  in  the  Car- 
ie  Hand -Book  are  the  standard. 
[id  you  ever  stop  to  consider  that  our 
has  not  been  ' '  labor-saved  *  *  a 
^stroke  (regardless  of  what  may  be 
argued)  since  man  took  a  sharp  stick 
and  scratched  his  plans  in  the  sand  ? 
Yours  respectfully, 

H.  C.  T; 


The  architects,  engineers  and  drafts- 
men of  Fort  Worth  and  Dallas.  Texas, 
ha\^  organized  the  vSotUhwestem  Tech- 
nical Society  with  the  view  of  extending 
It  further.  The  time  is  ripe  for  such  an 
organization  of  this  kind  in  the  South- 
west and  it  is  felt  that  it  is  a  good  step  to- 
wards the  advancement  of  these  profess- 
ions. The  officers  are:  Charles  D.  Hill, 
President;  B.  Gage  Leake»  Vice-Presi- 
dent; Frederick  E.  HenkeK  Secretary 
and  Treasurer,  Fort  Worth. 


What  Is  Art? 

This  question  was  asked  the  other  day 
for  a  short  definition.  Books  have  been 
written  on  the  caption  of  these  three 
words.  Count  Tolstoi  has  a  volume  to 
expatiate  on  the  short  answer  :  "Art  is 
the  transfer  of  feeling/'  with  which  Paul 
Bartlett,   the  sculptor,  seems   to   agree. 


The  art  critic,  W.  C.  Brownell,  holds 
that  the  emotions  of  men  have  not  much 
to  do  with  their  art  expression,  while 
George  Moore  declares  that  the  intellect, 
must  take  a  leading  part. 

The  best  definition  I  have  ever  seen  is 
l>y  Delsarte  : 

"Art  is  feeling  passed  ihrongh  thought 
and  fixed  in  form. 

There  is  the  fornuda  that  fits  every 
case,  the  Ust  that  is  infallible.  The 
feeling  may  range  from  the  simplest 
sensuous  sense  of  form  and  color  to  tow- 
ering agony  or  mad  exaltation  ;  the 
tlioughts  may  vary  from  the  craftsman's 
tradition -made  practical  considerations 
to  the  philosophy  of  a  Goethe,  but  fix 
the  results  in  form  and  you  have  art. 
The  proportions  may,  must  differ  by  the 
width  of  worlds  in  different  arts.  Music 
is  in  a  sense  rightfully  called  the  purest 
of  the  arts  ;  here  yon  have  intense  emo- 
tion without  either  the  expression  of 
articulate  thought  or  the  use  of  imitation. 
But  the  root  of  the  matter  remains  just 
the  same  in  a  Miltonic  sonnet  or  an 
Israel's  **  Madonna  of  the  Cottage."  The 
emotion  is  w^hat  hfts  the  thoughts  into 
the  power  of  expression. 

That  is  Art — who  knows  a  better  defi- 
nition? 


We  wish  to  call  attention  to  announce- 
ment of  an  Elementary  Course  in  Mechan- 
ical Drawing  which  is  now  in  book  form. 
This  course  appeared  in  Thh  Drafts- 
MANV,  and  having  been  carefully  revised, 
is  arranged  in  two  parts  and  bound  in 
cloth  in  a  flexible  style  so  they  will  lay 
flat  on  the  table  when  open.  Part  I  con- 
tains 64  pages,  6x9,  and  matter  for  13 
plates.  Part  II  has  32  pages,  6x9,  with 
matter  for  eight  plates,  three  tracings 
and  a  title  page.  There  are  some  notes 
on  blue  printing  in  Part  II.  Price  of 
each  part  bound  in  cloth  50  cents. 

A  Course  in  Tinting  has  l)een  issued, 
giving  matter  for  finishing  five  plates  in 
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color.  The  color  plates  are  all  shown 
complete,  and  the  description  is  quite 
clear  for  the  outline  of  the  plates  and  pre- 
paring the  wash.  Price  bound  in  paper, 
^Gc,    Address  The  Draftsman. 


Civil  Service  Examinatiofis. 

The  U.  S,  Civil  Service  Commission 
announces  examinations  for  the  following 
positions:  October  25,  1905,  farrier,  at 
San  Juan,  P.  R,,  at  $840  per  annum,  and 
imother  vacancy  at  S720  per  annum  and 
ration,  at  Washington,  D,  C;  laborator>^ 
assistant  qualified  in  electrical  measure- 
ments. $900  per  annum;  laboratory  assist- 
ant, qualified  in  weights  and  measures, 
$900  per  annum,  both  in  the  Bureau  of 
Standards;  marine  fireman,  $540  per 
annum,  at  Seattle.  Wash,;  teacher  of 
agriculture  at  $1,000  per  annum,  in  the 
Chilocco  School,  Oklahoma, 


Write  to  the  Editor. 

Ev'er^'  etUlor  desires  to  make  his  paper 
a  clearing  house  for  the  ideas  as  well  as 
for  the  news  of  the  day. 

It  is  a  joke  as  old  as  daily  newspapers 
that  when  an  HngUshuian  is  in  trouble 
he  whites  about  it  to  the  London  Titrurs, 
He  does,  and  this  national  habit  has  con- 
tributed more  than  anything  else  tow*ard 
making  the  Ttmrs  powerful. 

Letters  from  readers  are  always  wel- 
come, whether  the  writer  be  indignant, 
pleased,  sore,  ix\  trouble,  or  so  happy  he 
feels  the  editor  ought  to  know  it.  Long 
letters,  or  short  letters,  sarcastic  or  sym- 
pathetic in  pn>se  or  v-erse,  written  in 
blood,  ink  or  charcoaU— all  are  cheer- 
fully receiveii,  eagerly  perused  and  imp;ir- 
lially  considered. 

In  a  sense  e\"ery  issue  af  this  news|Mii5cr 
is  a  letter  from  those  who  make  it  to 
those  who  read  tl  It  is  made  up  of 
news,  articles,  cdiiorialH,  bu9.incss  and 
other  announcements.  Some  ef  these 
nuerest  3ro«i :  ^omeda  not       But   when 


you  are  interested,—  a  whole  lot  inter- 
ested,— ^the  newspaper  letter  to  you  be 
conies  personal  and  calls  for  a  reply 
The  editor  sends  you  his  views  and  in^ 
formation  every  week-day  in  the  year, 
The  only  w a/ to  balance  things  up  is, 
once  in  a  while,  to  answer  back. 

Ves,   write   to   the  editor. — Cltveiand 
Prtrss. 


\ 


Fire  from  Sunlight 

A  newspaper  item  says  that  a  house 
Say  brook.  Conn,,  was  believed  to  h 
been  fired  by  the  rays  of  sunlight  focu 
on  a  window  curtain  by  a  gold-fish  globe 
and  speaks  of  the  matter  as  **  curious/* 
It  certainly  is  that,- but  we  believe  that 
fires  resulting  from  such  causes  are  by 
no  means  rare.  Some  two  or  three  years 
ago,  ssLys  the  American  Atthiieci,  the 
writer's  son  while  at  the  dinner  table  at 
Mem,  in  the  Tyrol,  called  his  pupil's 
attention  to  the  way  in  which  sunlight 
was  being  focussed  on  the  table-cloth  by 
a  full  water  carafe,  and  suggested  that 
enough  heat  w^as  being  generated  to  be 
dangerous.  The  lad's  father,  a  univer- 
sity professor,  opposed  the  idea,  and  as 
they  argued  they  saw  the  spot  on  the 
table-cloth  darken,  and  then  flash  into 
flame,  which  was  handily  extinguished 
by  the  water  that  had  helped  convert  tne 
carafe  into  a  perfect  lens.  There  are 
many  authenticated  cases  of  fires  being 
caused  by  the  old-fashioned  bulls-ey 
once  generally  used  for  doorheads 
side  lights,  and  the  bubbles  in  crown 
cathedral  glass  ha\*e  proved  to  be  equally 
dangerous.  Large  bubbles  in  glass  used 
in  the  skylights  over  unfinished  attics,, 
places  often  used  for  the  hanging 
women's  light  dresses,  should  be 
fully  avoided,  and  for  the  same  reason^ 
the  skylights  in  hay  bams  should  be  in 
spected.  IVobably  more  than  one  hay- 
bam,  whose  destruction  was  attributed 
to  fermentation  and  spontaneous  combus- 
tion, was  caused  by  a  bubble  in  the  glass. 
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Some  time  ago  we  published  an  ac- 
count of  the  application  of  the  idea  of 
the  Archimedean  screw  to  a  plea-sure 
device.  The  inventor  of  this  apparatus 
is  Mr.  John  J.  Carr,  of  282  Van  Brunt 
street.  Brooklyn,  N.  X,»  who  has  organ- 
ized a  coniqany  to  put  the  device  on  the 
market. 


Machine  Shop  Philosophy. 

By  Jijm  Ct>NH. 
A  watched  pot  never  boils,  hut  a  work- 
man frequently  does. 


There's  no  troul>le  about  the  man  at 
the  bench  finding  the  best  side  of  the 
file. 


When  things  begin  to  look  prosperous 
around  the  office  you  may  look  for  a  cut- 
down. 


The  young  machinist  should  pay  more 
attention  to  the  chips  on  his  lathe  than 
those  on  the  street. 

Some  men  work  harder  working  their 
employers  than  tliey  do  w^orking  for  their 
emyloyers. 


No  machiTiist  is  willing  to  admit  he*s 
a  has-been,  and  nine  times  out  of  ten  he 
isn't. 


®. 


r 


Technicof  Mechanical  Drafting, 

Second  edition,  42  pages  well  illustrated 
and  eleven  full  page  plates,  by  Mr  Chas. 
\\\  Reinhardt.  Chief  Draftsman  of  thi_^ 
Engineering  News.  Pages  y^'hyu'. 
wtill  printed  and  bound   in    loards.    Pub 


lished  by  the  Engineering  News  Pub.Co^ 
New  York.  N.Y, 

While  this  work  was  not  designed  pri- 
marily for  the  beginner  there  is  a  vast 
amount  in  it  that  will  be  of  use  to  such  a 
person  for  the  writer  has  endeavored  to 
give  a  thoroughly  practical  common -sense 
guide  to  good  mt^chanical  drafting. 

It  stands  alone  among  books  in  its  char- 
acteristic and  represents  modern  drafting 
more  nearly  than  anything  on  the  market. 

This  edition  of  the  book  has  been  im- 
proved by  the  addition  of  a  new  chapter 
on  "Lettering''  and  also  some  matter  on 
'  'Topographical  Drafting." ' 

The  latter  gives  a  complete  outline  for 
that  study  and  the  tabulated  topograph- 
ical conventions  together  with  the  correct- 
ed standards  of  section -lining  will  be  use- 
ful to  the  draftsman,  who  is  willing  to 
improv^e  hinself . 


"Excuse  me/*  began  the  slouchy 
looking  man  to  the  one  who  was  in  a 
hurr\'/"but  did  you  ever  stop  to  think — *' 

**No,  I  never  did  :  I  don't  have  to;  I 
think  just  as  well  when  I  am  in  niotiQii. 
Good -day  sir/' 


New  Inventions. 

The  following  inventions  have  been 
specially  reported  for  The  Draftsman 
by  C,  LeRoy  Parker,  solicitor  of  patents, 
707  G  street,  Washington,  D.  C. 


No,  796,030,  Charles  J.  Baumgartner, 
August  I,  1905. 

The  square  is  formed  of  two  arms  (6) 
in  the  usual  manner.  At  the  comer  the 
arms  are  recessed  on  the  under  side  to 
receive  the  tongue  (8)  of  a  nosing  (9), 
which  may  be  of  any  desired  size.  The 
nosing  may  be  reversed  by  loosening  the 
thumb  screw  (  m)  by  which  it  is  held  in 
I>lacc,  and  may  be  adjusted  in  or  out  by 
means  of  the  slot  (9^1*  through  which 
the  thumb  screw  extends. 


3>« 
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A  cross  bar  or  straight  edge  is  indi- 
cated at  7.  extending  between  the  arms 
of  the  square.  This  cross  bar  is  not  per- 
manently attached  to  the  arms,  but  may 


in  centering  circles,  squares  or  angles  in 
determining  other  measurements. 


be  clam|>ed  thereto  by  thumb  screws  ^  1 1 
and  12  ►.  the  former  extending  through 
one  of  the  slots  v  13  ^  i"  the  ends  of  the 
bar.  The  Ixir  is  preferadly  angular  in 
shape,  giving  a  !>ro;ul  flange  v  «4  *  ^o  rest 
on  the  stringer  in  the  stairwork. 

15  represents  blades  wliich  arc  attachcil 
to  the  re|>ective  anns  of  the  svjuarc.  at 
inner  eil ges  thereof.  !\v  means  of  slotteii 
links  \  lo  and  17  \  which  jiermit  the 
blades(  i5MolH.Midjusleii  at  any  desired 
angle,  within  lH>unds,  to  the  annsvh*  to 
suit  the  different  w*iilth  and  inclinations 
of  the  threads  or  risois  which  are  to  l^ 
used  in  the  work  Thumb  screws,  iS 
fasten  the  |mu>  at  aiUu>tn\cnt. 

A  i\  nlci  >;uide  oi  Mavle  is  indicatcvl  at 
U).  M\  inc\l  to  the  ciiws  bai ,  "  ^  by  the 
th\n\jb  SI  low  V  I  .*  '  .whtv'h  cxltMuls  ilu\>ugh 
a  sU»t  .v»^  ni  N;ud  blade,  auil  bv  the 
thumb  s^  !v\\  V  »o'  a  I  the  i\Mnci  v>t  the 
-iviwauv     This  gui\lc   01    blade   is   useful 


PROTRACTOR. 

No.  796.417.  Axel  Edwin  Enberg. 
August  8,  1905. 

The  object  of  this  invention  is  to  pro- 
vide a  protractor  capable  of  being  com- 
bined with  other  drawing  instruments, 
such  as  a  triangle. 

Held  wuthin  the  opening  (2)  is  a  pro- 
tractor bar  (  8  »,  ha\nng  its  opposite  ends 
provided  with  V-shaped  edges  (9  9), 
adapted  to  fit  the  V-shaped  grooves  (67). 
One  end  of  the  protractor  bar  is  curved 
to  fit  the  cuned  arc  (  5  k  and  the  opposite 


x^. 


T 


5*  ^\g^ 

end  is  provided  with  a  tailpiece  ( 10) 
cur\ed  to  fit  the  circular  recess  (4).  The 
tailpiece  ic  is  bent  in  semicircular 
form  and  is  slightly  elastic,  so  that  when 
the  bar  S  •  is  crowded  into  position,  the 
tailpiece  10  •  will  exert  a  slight  pressure 
in  the  direction  of  the  length  of  the  bar, 
s<>  as  to  hold  the  \' -shaped  edges  of  the 
bar  in  close  engagement  with  the  V- 
shajx\l  grooves  in  the  edges  of  the 
triangle,  and  in  order  to  accomplish  this 
result  the  combined  length  of  the  bar  (8) 
and  tailpiece  v  10  ^  is  slightly  more  than 
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Ihe  distance  Ixtween  the  edges  of  the  arc 
( 5)  and  the  circular  recess  ( 1) ,  so  that 
the  tailpiece  ( 1  o)  is  slightly  compressed 
when  the  bar  is  placed  in  position,  sd 
that  the  pressure  of  the  tailpiece  (  lo) 
againvSt  the  abutting  edge  of  the  triangle 
will  serve  to  hold  the  bar  in  position  and 
also  to  produce  sufficient  friction  l>etween 
the  ends  of  the  bar  and  the  edges  of  the 
triangle  to  enable  the  bar  to  be  held  in 
any  of  its  adjusted  positions  within  the 
opening  2.  The  edge  (  t  i )  of  the  bar  is 
drawn  on  a  radial  line  of  the  curved  arc 
(5),  and  extends  a  short  distance  past 
the  center  (12)  of  the  circle  of  which  the 
line  5  is  an  arc. 


FOLDING   SQUARE. 

^o-  797.120,  Arve  Johnson,  August 
I5.   1905. 

This  invention  relates  to  folding 
squares,  particularly  to  the  provision  of 
a  joint  between  the  two  arms  of  the 
square,  together  with  efficient  means  for 
holding  said  arms  in  adjusted  position. 

The  arm  6  is  recessed  as  at  15,  and  at 


ET 


iHm||;fim|l|l|j|i|y|[mi|l|lM|i|i 


\-r 


one  end  one  of  the  walls  of  the  recess 
tapers,  as  at  16.  The  rear  end  of  the 
extension  1  2  is  shaped  to  correspond  to 
the  outline  of  the  recess  at  this  end,  be- 
ing beveled  as  at  17,  which  part  registers 
with  the  tapering  portion  16  of  the,  recess 
when  the  square  is  open.  The  recess 
forms  a  seat  for  a  key  18,  which  is  also 
tapered  as  at  19,  to  correspond  to  the 
parts  16  and  17,  and  is  arranged  to  be 
slid  behind  the  extension  12.  The  key 
being  w^dge  shaped,  it  can  be  tightly 
jammed  against  the  extension,  theredy 
securely  holding  the  arm  7  in  adjusted 
position.  The  key  is  retained  in  the 
recess  by  being  dovetailed  thereinto. 
Upon  sliding  the  key  from  behind  tlie 
extension  the  square  can  be  folded,  as 
illustrated. 


T-SQUARE. 

No.  797,228,  James  Arthur  Robinson, 
August  15,  1905- 

This  invention  relates  to  T-squares, 
and  more  particularly  to  adjustable  T- 
squares,  and  has  for  its  object  to  provide 
a  device  of  this  nature  which  will  be  .so 
arranged  that  it  may  be  set  to  any  angle, 
and  which  will  be  provided  with  a  .scale 
in  order  that  the  degree  of  the  angle  may 
be  exactly  determined. 

The  blade  13  of  the  T-square  has  one 
of  its  ends  disposed  in  recess  14  in  a  plate 
15,  the  upper  face  of  the  blade  lying 
flush  with  the  face  of  the  plate,  and  se- 
cured against  the  blade  and  the  plate  in 
another  plate  (16),  the  plates  ( 1 5  and.  16) 
and  the  blade  having  aligning  perfora- 
tions (17)  therethrough,  in  which  is 
revolubly  engaged  the  bolt  1 1 .  Project- 
ing outwardly  from  the  plate  1 5  beyond 
the  rearward  edge  of  the  head  5  is  a  lug 
(  20)  having  a. threaded  perforation  (  21 ) 
therein,  and  the  outer  end  of  this  lug  is 
received  in  a  recess  (22)  in  the  under 
face  and  at  the  end  of  a  finger  (  23 ),  hav- 
ing a  passage  (24)  ahgning  with  the  per- 
foration 21  for  the  rece]>tion  of   a   screw 


jro 
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25  lo  hold  the  finger  to  the  lug  The* 
outer  end  of  the  lug  is  beveled,  aud  the 
recess  22  is  similarly  beveled.  The  finger 
23  projects  over  the  segment  S  to  indicate 
the  scale  thereon,  which,  as  illustrated, 
extends  Ihrougli  ninety  degrees  of  a 
circle,  aud  when  in  use  when  it  is  desired 


octagon  respectively.  The  iiieniber  ^_ 
alwa>'d  bisects  the  angle  between  thi 
arms.  The  long  marks  referred  to  ar 
at  one  side  of  the  slot.  Between  the 
long  marks  referred  to  are  shorter  marks 
(25).  which  in  connection  with  the  Ion>! 
marks  form  a  pitch  scale  and   show    ihf 


^9^-^ 


to  draw  a  line  at  a  certain  angle  the 
wingnul  19  is  loosened  and  the  blade  is 
mo\'ed  with  respect  to  the  head  until  the 
finger  indicates  the  desired  angle,  after 
which  the  wingniit  is  tightened  and  the 
line  may  be  drawn  iu  ihc  usual  manner. 


SQUARK. 

No.  797.455.  Henry  W.  Nagel.  August 
t%  1905 

It  is  the  purpose  of  this  invention  to 
pro\ide  a  drifting  instnuueut  w^hich  may 
be  Adjusted  for  uj«  as  an  ordiuarv*  square 
or  as  a  lievel. 

The  plate  5  in  marked  on  the  upper 
face  near  the  slot  6  wnth  a  scale  from 
which  the  sleeve  (^»  travels^  the  sJee\^ 
with  the  scale  indicattug  t)ie  angle  at 
which  the  arms  7  and  S  He  U  will  be 
ttote^i  that  the  scale  comprises  four  long 
markings,  30.  it.  ^1  and  15,  which  iikU- 
ct^le  renjidHively  wherr  to  set  the  sleeve 
m  ordet  that  the  arms  may  lie  at  an 
tiujjle  corre^ioiidiiig  to  two  lade*  of  a 
^tmn?,  a  i^ctitairou.   a  bexaK^itt  ami  an 


pitch  of  the  bevel,  that  is,  they   indiSl 
the  rise  in  inches  tc  the  foot.       It  w^ll  of 
course  be  understood  that  one  scale  may 


-TTft? 


,^ 


s: 


^jt 


Iftiff^       nJigCH^      CJJ 


be  on  one  side  of  the  plate  and  the  other 
acmle  on  the  other  side. 


I>«voted  to  Drifttng,   ITIustrattng   and 
Hoaw    Study. 

PXTBLISHED  MONTHLY  AT  CLEVKLAiH).   OHIO. 


Tool  Drafting. 

By  S.  E.  BOYNTON. 


LESSON  III. 


^< 


cause 


N  this  lesson  we  will  study 
the  difTerent  forms  of 
screw  thread-catting  tools, 
such  as  taps,  dies,  hobs 
and  chasers.  Although 
this  subject  would  seem  of 
a  simple  character,  you  may  be  assured 
that  it  covers  a  broad  field,  and  com- 
prises some  very  complicated  toiijls.  It 
will,  however,  !3e  necessary  for  us  to  deal 
nnth  the  subject  in  a  brief  manner,  l>e- 
of  its  length  and  the  limited  spate 
ur  disposal - 

tool  draftsman  seldom  has  occasion 
to  draw  the  ordinary  commercial  tap  or 
die ;  but  there  are  times  when  it  is  neces- 
sary to  draw  special  tools  of  this  kind, 
such  as  a  tap  for  some  particular  job, 
where  the  shank  is  longer  than  usual,  or 
is  made  to  fit  some  special  machine. 

There  was  a  time  when  manufacturers 
made  raougrel  sizes  of  laps  to  suit  their 
iipecial  screws,  this  being  done  for  busi- 
ness reasons,  so  as  to  compel  their  patrons 
to  obtain  their  special  screws  to  fit    their 


machines.     This,  however,    is  no   longer- 
the  case:  now,  nearly  all   concenis   work 
to  a  given  standard,  as  they  find  it  cheap- 
er to  buy   standard   taps   than    to   make 
them  sfjeciaL 

It  would  l)e  an  imposition  on  the  in- 
telligence and  patience  of  the  reader  to 
enter  into  a  description  of  the  various 
forms  of  screw  threads,  for  the  majorit}' 
who  read  this  article  are  familiar  with 
them.  But  to  recall  to  your  memory  in  a 
general  way  the  existing  forms  will,  no 
doubt,  lie  of  advantage.  The  accom- 
panying diagrams  will  make  it  easy  for 
you  to  distingnish  them, 

A  tap  is  quite  similar  in  construction 
to  an  ordinary  machine  screw,  with  the 
exception  of  the  head,  or  shank,  which 
is  generally  squared  to  fit  a  wrench,  or 
flattened  for  a  screw,  depending  on  cir- 
cumstances. 

Fig.  I ,  shows  a  tap  in  the  process  of 
manufacture.  Notice  its  similarity  to  a 
machine  screw.  Then  look  at  Fig.  2 
and  see  this  satne  tap  completed.     You 
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will  observe  that  the  first  would  not  tap 
a  hole  for  the  reason  that  it  has  no  teeth. 
If,  however*  lonr  grooves  were  cut  length- 
wise of  the  tap,  so  as  to  kave  secticas  of 
the  the  thread  standing,  it  would  readily 


TlllillB  &) 
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do  SO.  In  this  case  the  standiqg  sections 
would  act  as  teeth,  and  the  grooves  as 
diip  clearances.  This  is  the  prindple  of 
all  taps.  large  or  small.      Taps  are  made 


conditions.  Taps  up  to  one  inch  in  diam- 
eter are  usually  provided  with  four 
grooves ;  when  the  pitch  is  ver>*  15  ne 
there  are  more,  so  as  to  distribute  the 
work  on  the  teeth. 

Fig.  3  shows  a  nut  tap,,  so  called  be- 
cause it  is  especiidly  adapted  to  tapping 
nuts.  When  in  nse  it  is  kept  in  constant 
motion,  the  nuts  to  be  tapped  being  held 
so  as  to  permit  them  to  pass  over  the 
thread  onto  the  shank  { which  is  smaller 
than  the  hole  in  the  nut  ^ .  This  is  con- 
tinued until  the  shank  has  been  filled 
with  nuts,  when  the  marhine  is  stopped 
and  the  nuts  remo^red. 

A  puIleT  tap  differs  from  a  nut  tap 
only  as  legaids  the  shaok.  which  is 
sometimes  vtry  k>Bg^  due  to  the  large 
diameter  of  the  pulleys  to  be  tapped. 
The  shank  is  sqtiaied  at  the  end  for  a 
wrench. 


of  a  high  grade  of  tooT  steel,   tutd  care- 

ttttty  tempered .  for  they  soiaettmes  h^&ve 
tcoGsideirdNie  wock  to  do. 


Ftg.  4  5&ow!<aptpe  txp..  AH  ptpe  taps 
have  a  taper  otf  tltieeH|ttirters  of  an  inch 
to  thK  foot.     Txblits  of  pcpe  tlire^kis  are 


FI6.4. 

!.M*  vv'  "    ji;  aciiOl  ?v:     'Aunii    ttt   previous 
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tap  of  this  description. 

Fig.  5  shows  an  adjustable  die  which 
is  of  the  mostcoramou  form,  and,  though 
a  comniercial  article,  is  very  often  made 
in  the  shop.  The  adjustable  die  is  used 
in  either  a  machine  or  hand  die  holder. 
Notice  the  construct ioti  :  The  three  re 
cessed  points  are  used  for  holding  and 
adjtLstlug  in  conuection  with    the  small 


rn' 
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FIG.5. 


screw  in  the  slot.  You  will  also  observe 
that  th^  die.  which  is  almost  cut  in  half, 
IS  held  together  oidy  by  a  small  section. 
This  is  dotie,  as  you  will  readily  see,  to 
obtain  adjustment. 

By  looking  into  almost  any  machine 
tool  catalogue  you  will  find  a  number  of 
patent  adjustable  dies,  but  very  few  are 
used  in  actual  practice.  We  are  to  deal 
here  only  with  those  in  general  use. 

Fig.  6  shows  a  solid  die.  Solid  dies 
have  no  adjustment,  but  are  made  to 
some  standard  .size.  The  outside  or  body 
of  the  die  can  be  made  to  conform  to  any 
die-holder;  they  are  sometimes  made 
round,  as  in  Fig.  5. 

There  is  no  fixed  rule  for  the  thick- 
ness of  dies,  but  in  common  practice  the 
thickness  should  not  be  less  than  the 
diameter  of  the  thread.  Sizes  over  one 
inch  in  diameter  are  all  about  the  same 
thickness,  about  seven-eightlis  of  an  inch. 

Fig.  7  shows  a  machine  chasing  tool, 
and  the  means  of  holning  it.  A  chaser 
does  practically  the  same  work  as  a  die, 
but  it  is  necessary  for  it  to  be  fed  along 


while  cutting.  It  is  generally  used  in  a 
lathe  where  the  feed  can  be  geared  up  to 
conform  with    the   pitch   of  thread.      In 


FIB.B. 


this  respect  it  differs  from  a   die,    which 
feeds  itself  along  automatically. 

Another  tool  which  is  often  classed 
with  the  chaser  is  the  hob.  A  hob  is 
nothing  more  than  a  tap,  but  has  a  few 
more  teeth,  and  is  made  more  accurately. 
The  chief  difference  l)etween  the  uses  of 
the  chaser  and  the  hob  is  that  the  chaser  j 
is  used  to  cut  master  taps,  and  the  hob 
to  cut  master-dies. 


FIB.7. 

We  have  now  covered  our  subject  in  a 
way  that  will  convey  an  idea  of  the  gen- 
eral construction  of  thread-cutting  tools. 


e  aiv,  hcnvcvc^r,  far  from  bcinj?  profici' 
cut  in  I  he  drafting  of  thread  tools  until 
vce  are  ac([imint^d  with  some  of  themml- 
crn  methodH. 

The  must  up-lo-date  way  of  cutting 
wrew  threads  is  to  mill  them.  Some 
prominent  concerns  are  now  nmnnffictur- 
iuj^  special  machines  for  this  purpose, 
AUhonj;h  ahuost  an\  thread  ran  he 
milled,  the  milled  threads  are  confined 
to  the  larger  sines;  in  most  cases  only 
threads  for  feed  screws  and  conveying 
purposes  are  mille^l  ;  threads  like  tke 
U,  S.  Standard,  or  Powell  tseedia>;rara  ^ 
are  used  for  feed  screws. 

A  not  her  method  of  makinr^  screw 
threads  is  to  t^ll  them  on  a  surface  iu- 
slcad  of  cutting.  Fig.  8  shows  a  dta- 
gram  of  this  melhoil.  One  die  rt^mains 
sUitionarv,  while  the  other  has  a  recipro- 

^|pi4ilteg  motion  ;  oaly  o«ie  stroke  is  nece^ 
^Avy  to  cx>iiipletc  a  screw.  This  nieihoil 
is  only  adupted  to  smuU  sscmn^.  becmtuie 
of  their  not  heitig  Jiccurate  enonj^h  o\tt 
i  inch  diameter,  ih^Migh  sltcu-s  ander 
this  s)7C  atr  suflkkiith  good  toi  nhi?^ 
codntnemal  porpow*.  The  principal 
ndvantagr  of  this  nietbod  ts  the  chc4p. 
ne:ss  oi  manufdctnnng,  Ahont  twice  *s 
many  jscrem-^  cftu  he  tnm^  out  hy  thi^ 
meibed  «1  r.     An  ihi-  i^tndv 


adiiitTOii^i 
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number  of  diagrams  and  illustrations, 
will  have  to  continue  with   things   more 
essential  to  our  present  purpose.  M 


Powell. 


^^  ^* 


V  T^hreact. 


OjS^^Stcmdard. 


Trape^ou^al, 
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Do  not  forget  to  draw  up  some   of  the 
following  tools  for  practice  : 

(a)   A  one-inch  hand-tap  **V'  thread. 
(6)   A  one-half  inch  nut  tap. 

(c)  A    three-quarter  inch    adjustable 
die. 

(d)  A  one  inch  solid  die,    square  out- 
side. 


310  Hancock  St..  Brooklyn.  N,  Y. 
Sept.  2r,  f905» 


Strength  of  Sectioiis  of  Machin- 
ery. 

BY  FRANK  B,  KLEINHANS. 

In  order  to  determine  the  strength  of 
any  part  of  a  machine  which  acts  as  a 
beam,  we  must  first  determine  the  max- 
imum  bending  moment  for  any  ^iven 
section  and  then  determine  the  maximum 
fiber  stress  produced  by  this  moment. 
By  the  ordinary  method,  this  is  a  long 
and  tedious  job,  and  requires  considerable 
time  and  patience.  Once  the  results  are 
obtained,  they  are  cast  aside  and  are  of 
no  use  for  future  reference.  To  over- 
come this  difficulty,  the  accompanying 
table  has  been  prepared,  which  gives  the 


Fig.  I.— Sketch  of  Stake  Punch  and  Riveter. 

moment  in  inch-pounds  for  various  fiber 
stresses  for  circular  sections.  At  the 
extreme  left  hand  side  of  the  table  the 
diameter  of  the  section  is  given  in  inches. 
Along  the  top  are  given  various  fiber 
stresses  i^arying  from  2,000  to  12,000 
pounds  per  square  inch. 


In  order  to  more  fully  explain  the  use 
of  the  table,  several  examples  will  be 
given.  Fig,  1  shows  a  stake  punch  and 
tiveter.  The  stake  S  is  a  steel  forging 
of  circular  section.  The  load  P  — 30,000! 
pounds  ;  L  =  the  distance  from  the  sup- 
port  to  the  load,  ^  50  inches ;  M  == 
bending  moment,  =  30,000  x  50  = 
1,500,000  inch-pounds. 

For  a  steel  forging,  the  working  stress 
should  be  taken  at  about  12.000  pounds  j 
per  square  inch.  Referring  to  the  table! 
under  column  headed  12,000,  we  find 
the  nearest  moment  to  be  1,568.000, 
which  is  a  little  more  than  the  required 
bending  moment.  The  diameter  of  the 
section  which  corresponds  to  this  bend- 
ing moment  is  1 1  inches.  The  diameter 
of  the  stake  at  D  would,  therefore,  be 
made  1  r  inches.  In  like  manner  the 
diameter  of  any  other  section  can  be 
determined  from  its  distance  from  the 
load  P. 

Fig.  2  shows  another  case  where  this 
table  can  be  used  to  advantage,  B  is  the 
cross  beam  for  a  hydraulic  draw  back 
plunger  ;  P  is  the  force  exerted  on  the 
plunger.  Let  L  =  the  distance  between 
pressure  points  or  length  of  beam,  ==  40 
inches  ;  P  ;=  7^  tons,  ^  15,000  pounds.  ] 

Then  M,  the  maximum  bending 
moment  on  the  head  beam  = 


PXL        15,000  X  4(> 


=  150,000  inch  lbs. 


This  plunger  and  beam  would  bt  made 
of  cast  iron,  and  therefore  a  working 
stress  of  3,000  pounds  should  be  used. 

Referring  to  the  table,  under  column 
headed  3,000  we  find  151 ,000  as  the  near- 
est bending  moment,  which  corresponds 
to  a  solid  section  8  inches  in  diameter. 
A  round  section  would  not  be  used  for 
such  a  l^eani  for  a  number  of  reasons,  but 
an  I  beam  section  would  be  used  instead. 

Fig.  3  shows  the  method  for  obtaining 
the  size  of  the  I  l>eam  section.  We  strike 
an  S-inch  circle  as  shown,  and  then  draw 
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an  I  beam  section  ov  er  the  circle,  letting 
the  top  and  l>ottom  flanges  project  be- 
jond  the  circle,  by  ao  amount  that  will 
equal  in  resisting  power  the  material  cut 
away  from  the  sides.  This  is  a  matter 
of  trial,  the  solution  being  correct  when 
the  sectional  area  of  the  material  cut 
away  times  distance  A  equals  the  area  of 


1. 


The  housing  would   be   made  of  cast^ 
steel,  the  working  stress  of  which  in  ten- 
sion  would  be  about   8,000   pounds   per 
s^juare  inch.        Referring    to   the    table 

T" 


Fig,  2— Hydraulic  Plunger  Head  and  Plalfonn. 

the  upper  flange  times  B  plus  that  of  the 
lower  flange  times  C.  This  can  be  done 
more  accurately  than  one  would  suppose, 
and  with  a  little  practice  one  is  able  to 
get  a  satisfactory  result  in  a  compara- 
tively short  time. 

Fig.  4  shows  the  method  of  obtaining 
the  section  for  the  steel  housing  for  a 
large  hydraulic  riveting  machine.  Let 
P  =  150  tons,  the  pressure  on  the  dies, 
—  300,000  pounds  ;  Lr  =  17  ft,  6  inches, 
the  distance  from  the  riveter  die  to  the 
section,  =  2 ro  inches.  M  =  maximum 
bendiug  moment,  —  P  X  L,  =  300,000 
X  210  =  63,000,000  inch-pounds, 

— ./ — 


Fig.  4,— Housing  of  a.  hargt  H>*dTmulic  RiveterJ 

under  column  headed  8.000  pounds   we] 
find  the  nearest  bending  moment    to   be 
66,800,000  pounds,   corresponding   to   a 
44-inch  solid  circular  section. 

Referring  to  Fig.  5.  strike  a  circle  44 
inches  in  diameter.  This  casting  is  cir- 
cular on  the  outside  ;  otherwise  it  is  like 
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I^'g*  5*  The  tension  side  of  the  casting 
I  is  made  heavier  than  the  compressiou 
side  C  in  the  proportion  of  ro  to  9.  In 
a  similar  manner,  a  number  of  other  sec. 


tions  can  be  determined  and  finally  the 
shape  of  the  casting  will  be  found  like 
the  curv-ed  line  in  Fig.  4. 


MOMKNTS  IN   INCH-POUNDS  FOR  VARIOUS    FIBER  STRESSES. 
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Hints  to  Draftsmen* 


C  C  MASON. 


HARS    ago  an  education, 
s(ieaking    from    the     real 
'      ?nt,     was     looked 
being  eiitinfly  uo- 
V  and  superfluous. 
w\nKiitioits  havtf  made 
a  va*t  tr^  with  the  limes,  tmiil 

the  pT  of  ibe  toectianical,  struct - 

ttral    ana   axv'  A    draftsman    has 

becottK-  du  tiiU  atid  pfi>fitabte  one. 

Thi;&  is  the  age  in  whkh  the  best  man 
gels  the  best  fKisittoQ.  Id  ofder  for 
the$c  men  to  at  lain  good  paxHog  po^- 
tkms,  they  mu£^  devote  hard  study  aod 
practice  to  become  experts  in  their 
would  be  calling  The  "reward  ol  apptt- 
cation  **  is  certain,  The  draftsman  ot 
aindeni  who  desires  a  complete  knewl 
t4^  ol  everv  thing  that  pertains  to  tketr 
work,  and  are  willing  throngli  practice 
ai  ' 

and  will  ^^urpaijis  the  men  wbo  only   de- 
^t  crucial  knoi^'    '  '      work 

bt  -ftj.     To  theb<  3  few 

practical  hint5  in  brief. 

.*   *''  '    •-    -  ^         ,'   ^'t^  Ct*ir'.i-   i  ri- 

-    .  '      ■  1       jvar'l     a 

«»iudetit  !iay,  *'  I  canuat  itinke  good  Une^ 

txrc^ufie  my  bands  are  heavy   and   hajd 


from  working  in  a  machine  shop/'    This 
is  a  mistake.      All   that  is  necessary   is 
practice.     The  weight  of  the  pen   alone 
is  sufficient.     The  pride  of  the  draftsman 
is  his  drawing  pen.  abo  called   the  high 
Iine«  and  sometimea  ntling  pen.      Of  all 
instmments  this  is  most  freqnefitiy  used, 
and  should  be  of  superior  qtmlity,      T 
back  blade  should  be  stiff,  so  as  not 
spring  if  pressed  a  little  hard  against 
square.     The  points  or   "  nibs  ^*    sfao; 
be  {ireciselT  the  same  length,  and  rounded 
in  the  direction  of  their  bieadtii^  so  that 
they  present  but  httle  mofe  than  a  pomt. 
If  too  sharp  it  wiH  prodnce  a  ragged  line,  _ 
caused  by  the  pen  cultia^  oito  the  paper»^ 
aad  if  not  sharp  enoogh,  win  hdt^  aboui 
lines  that  vary  in  thickness^  or  diameterir^ 
nstng    a    techaicaj   term.     CoBsiderabli^| 
practice  and  patienee.   however*  are  re^V 
- -*ed  to  get  the  kaack  of  j^haptaag  a  pen^ 
right. 
Tine  pleaansg  appearance  of  a  drawing 
irpon  tbe  amogeiBent  of 
i^t;^,      The  appearance, 
as  a  whole,  abould  be  s^naautliiGaL  Thb 
i»  secured  by    a   proper  ptactng  ol  the 
%nres  with  ret^pe^t    to  eack  Otber 
well  as  pers^pectivo.      It  is  ofben  dilficnli 
to   e«>timiim  the  sptace  which  any 
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6gure  will  occupy  when  drawn,  or  rather, 
what  the  general  effect  will  be  when 
compared  with  other  adjacents  or  back- 
ground. No  general  rule  can  be  given, 
but  the  attention  is  called  to  this  point. 
Figures  or  objects  should  never  appear  to 
be  placed,  but  occupy  their  positions  nat- 
urally and  easily.  Some  draftsmen 
while  tracing  try  to  improve  their  pen- 
ciling, but  it  is  common  experience  that 
the  accuracy  of  the  drawing  is  seldom 
improved  upon  in  the  rendering  of  it. 
In  pen  and  ink  work  it  is  well  to  learn 
to  draw  with  a  pen,  /.  e.,  to  make  lines 
as  free  and  easy  with  the  pen  as  with  a 
pencil. 

There  is  but  one  way  to  do  anything, 
and  that's  the  right  way,  and  know  how. 
We  every  day  see  people  holding  their 
pens  and  pencils  between  the  first  and 
second  fingers,  but  if  they  knew  how 
much  more  rapidly  they  could  draw  or 
write,  they  would  change  for  the  better. 
The  following  ngure  shows  the  correct 
and  only  right  way  of  holding  a  pencil. 
The  pencil  should  be  held  at  right  angles 
10  the  line  to  be  drawn  when  drawing 
straight  lines,  and  at  an  angle  of  about 
30®  to  the  paper,  while  in  order  to  insure  , 


in  consequence  of  which  the  trouble  of 
sharpening,  &c.,  are  lessened.  The 
importance  of  freedom  of  movement  can- 
not be  over-estimated.  It  produces  light- 
ness of  touch,  quickness  in  execution, 
and  begets  confidence  in  one's  ability  to 
draw.  Too  much  stress  cannot  be  laid 
on  the  necessity  for  freedom   of   move- 


ment. The  ability  to  sketch  and  draw 
easily  and  rapidly  a  thought  awakened 
in  the  mind  cannot  be  attained  without 
it.  The  more  rapid  a  draftsman  can 
sketch,  the  better  able  is  he  to  go  out 
and  make  a  rough  sketch  of  any  broken 
machinery  or  architectural  detail.  Prac- 
tice becomes  perfect,  and  upon  that  only 
can  any  draftsman  depend  to  succeed. 

The  progress  by  which  the   hand    be- 
comes skilled  in    performing   work,   and 


good  smooth  lines,  the  ruling  pen  or 
right  line  should  je  held  perpendicular 
10  the  right  line.  By  so  doing  you  not 
only  obtain  true  smooth  lines,  but  the 
pen  keeps  longer  in  good  working  con- 
dition«  as  both  pmnts  or  nibs  wear  evenly, 


the  eye  trained  to  equalize  space,  meas- 
ure distances  and  proportion  objects,  is 
necessarily  slow,- and  to  those  who  lack 
application    it    is    quite    tedious. 

The  draftsman  very  often  has  to  square 
or  multiply  a  mixed   numl^er   (a   whole 


THE  DSAFTSMAS. 


r  1}  fifdetivM , 


rtoie  fracbne 


^il^.  JMdir  ii  ii#S  ti»  luunr  tBac  di»  can 

AM  I  fi*  — ^ r««6er,  nmftliplf  67  thr 

ocfaer. «»:  v^ooraovw.     Take 

Tlie  i|0iefc  tfod  easy  w9f  to  fivMrwj 

''pMieoCfwo  pteo,  ttm:    DMie 

off  lwi>  pfaees  f  dlwwfi  tmm  tfie  ngl^) 
ire  have  2fi.ao  a*  awwper.  H^re  is  a 
iMfid^  one  tm  wepuain§^  amtaDy.  Sob^ 
tract  the  oitffibef  trom  tbt  next  liigiier 
f«wi  mraibcr.  Snbftract  tbe  fiiSerence 
fri^ifn  the  orffcmal  mnnber  ;  mallifxiy  this 
tmnU  f/y  the  teen  mtmha  med,  and  add 
the  «|tiikre  of  the  djiference.  This  ap- 
p«iif<i  tHti>i«i,  but  a  little  practice  and 
litne  wilt  fit  yoa  when  the  occasico  arises 
jif  comfjarjn^  the  ar^a  of  pipes  and 
cylirvdert.  Thtis:  Take  17 ;  the  next 
higher  teoa  ntimber  is  20.  ^0—17  =  j, 
17— jl  c  14,  14X^0-1^-  3  aquared 
=^  .^  /  J  -  9'  i#lf>-f  ^  -^  2B9,  §quare  of  1 7 . 
I>raivinK  from  a  model  i^  without 
rloid/1  the  Y^nt  po^ible  meanji  of  forming 
A  Ufiin*\»iion  for  ;i  miMtcrly  kntiwlecl^^e 
of  draftfttrjatifihtp.  Every  draftsman  must 
lit  Jibic  to  dfnw  freehaiHl,  a^  it  helpft 
him  to  form  a  foundation   for  masterly 

Simly  the  mibjcct  you  intend  todraw» 
retifMin  well,  then  ^ct  to  work,  Pusli, 
|nill  nti^l  hend  your  larger  masHcs  into 
nhdpe  m  though  yon  were  modeling. 
Thin  will  Irtui  \n  hike  away  from  your 
work    '  that  flat  look." 


Cabinet  for  Drawing  Tools. 

"A  jilm!e  for  everything,  atid  every* 
thing  ill  itfi  phuT/'  is  a  motto  that  should 
be  ci»n«[jii'UousIy  cliaplayed.  and  religi- 
ounly  foUowfd  in  every  factory,  work- 
fihop  and  oflSce,  rspecially  iu  the  drafting 


rfrrfr 


place  to  loeepi 
The  ideal** 


ts  a 


SoA 


tt9  floor  space  and  aivajs  in 
a  catnct  is  stem  IB  the 
dravh^. 

The  cabtoei  may  be  coBStrarted  of  any 
irood.  hot  weH-seasooed  poplar  is  prob- 
ably the  best  as  laell  i&  the  cfac^KSt. 
No  dimeasiaas  are  gruen.  as  the  builder 
issupposed  to  sotl  hts  oim  taste  and 
reqnireiDents.  It  should,  however^  be 
at  least  35  iucfacs  km^,  17  iodies  hig^h 
and  7  inches  deep. 

Now  let  us  see  how  this  cabioet  will 
take  care  of  the  student's  paraphematia. 
We  will  begin  with  the  drawing  boaids. 
.  A  double  row  of  small  hooks  screwed 
under  the  cabioet  (the  rows  being  about 
one  foot  apart  and  running  from  front  to 
back  )«  will  sen^e  to  hang  the  boards  00, 
corresponding  screw-eyes  having  been 
attached  to  the  edge  of  the  boards. 

The  width  of  the  bottom  should  be  at 
least  14  inches,  which  will  hold  five 
boards.  A  gathered  curtain  of  silkoline 
tacked  to  the  lx>ttom  edge  of  the  cabinet 
will  add  to  its  appearance  and  serve  to 
conceal  the  boards  hanging   underneath. 

The  T-square  and  triangles  can  be 
neatly  arranged  at  the  liack  of  the  center  S 
compartment,  using  small  hooks  to  hang™ 
them  on.  In  order  to  provide  for  the  T- 
S([uare,  Ibis  compartment  must  be  a  trifle 
larger  than  the  largest  T-square.  The 
back  board  will  also  afford  ample  room 
for  the  curves  and  protractor. 

The  itistruments,  pens,  pencils  and 
other  lictle  tools  can  be  kept  in  the  draw- 
ers, of   which  there   are     two.      These 
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drawers  should  be  made   deep  and   filled 
with  trays. 

Instead  of  drawers,  let-down  doors  can 
be  hinged  in  the  compartments,  which 
can  then  be  fitted  with  sliding  trays. 
The  trays  should  be  laid  off  to  fit  the 
v'arious  instruments    by   glueing    small 


plainly  shown  in  the  drawing. 

The  top  of  the  cabinet  will  serve  as  a 
book  shelf.  Two  fancy  end  pieces  may 
be  attached  to  prevent  the  books  falling 
off. 

The  finish  of  the  cabinet  depends  upon 
the  builder's  taste.     It    may  be   painted 


blocks  of  wood   in   the    bottom,     after     or  stained   and  varnished.      The   most 


3^ 


Y 
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which  the  trays  can  Idc  lined  with  cham- 
ois or  plush. 

The  two  compartments  over  the  draw- 
ers  are  intended  for  books,  and  should 
be  at  least  nine  and  one-half  inches  high. 

The  center  compartment  is  covered 
with  a  let -down  door,  so  constructed  as 
lo  provide  a  storage  place  for  drawing 
paper.     The  method   of  construction   is 


attractive  finish,  however,  is  the"  dull 
Mission  finish,  and  it  is  cheaper  than 
either  paint  or  varnish. 

The  cabinet  can  be  set  on  fancy  iron 
brackets,  which  may  l>e  bought  for  a  few 
cents,  and  if  necessary,  it  may  be  further 
secured  by  screwing  to  the  wall  through 
the  back, 

B.  R.  WiNSLOW. 
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Sample  of  Drafting  Room  Instruction 

Sheet 


KEY  TO  DRAWINGS. 


STANDARD  SIZE  OF  SHEETS  are:    A— 24X36,   B— 18X24, 

C— 12X18,  D-9X12. 


Drawings  for  complete  machine  have  index  letter  M.  Drawings  for  part  of 
machine  which  may  be  moved  from  one  machine  to  another,  and  called  a  fixture, 
have  index  letter  F.  Dimensions  of  other  small  parts  of  machines,  and  of  objects 
not  properly  termed  machines,  have  index  letter  S. 

Each  size  sheet  is  consecutively  numbered,  and  a  sheet  marked  **  M-2  B-19" 
would  signify  Machine  No. 2,  B  size,  drawing  No,  19. 

The  index  letter  also  classifies  patterns  and  machine  parts.      Thus  a   pattern 

F- 1  o 
marked  signifies  it  belongs  to  Fixture  No.  10  and  is  part  No.  1,  which  would 

be  designated  on  drawing  as  F-i ,  but  on  sheet  indexed  F-io. 

Abbreviations  used  on  drawings  :  C.  I.  =  Cast  iron.  M.  Steel=Machinery 
steel.  T.  Steel=Tool  steel.  Ph.  Br.  =Phospher  bronze.  W.  I.=Wrought  iron. 
Mai.  I.=Malleable  iron.  P.  D.=: Pitch  diameter.  C.  D.=Center  distance.  P  = 
Diametrical  pitch.  C.  P.=Circular  pitch.  R.  H.=rRight  hand.  L.  H.=Left 
hand,  U.  S  S.=United  States  Standard.  W.  Oilen=Winkley  oil  hole  cover, 
Scr.=Screw.  Gr.  Soc.=Grip  socket.  r=  Radius.  M.  T.= Morse  taper.  Am.  T. 
^American  Taper.     C.  H.=:Case  harden.     R.  P.  M.=Revolutions  per  minute. 


Surfaces  marked  thus 
are  to  be  ground. 
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Red  lines  indicate  finished  surface  on 
casting  when  run  inside  the  black  ones, 
showing  faint  close  up  to  the  body    lines. 


Small  c  placed  \\\  a  corner  thus  ^ 
is  wanted    ',,  in.    wide    at    place  1 
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Helpful  Knowledge  About  Electricity. 

By  EDMUND  B.  MOORE, 

Author  of  "  Wire  and  Wireless  Telegraphy.*' 

PART  III. 


EAR  the  town  of  Magnesia, 
in  Lydia,  was  found  a  cer- 
tain kind  of  iron  ore  that,- 
when  suspended  and 
allowed  to  turn  freely, 
would  always  point  to  the 
North  and  South  Poles  of  the  earth. 

It  was  also  found  that  this  ore,  often 
called  lodestone,  would  attract  and  repel 
other  pieces  of  iron,  steel  and  the  like. 

This  peculiar  property  which  would 
attract  and  repel  other  similar  bodies  was 
called  Magnetism.  The  body  having 
this  property  is  called  the  Magnet. 

The  type  of  magnet  just  described  may 
be  .said  to  be  a  natural  one,  because  the 
magnetism  naturally  existed  in  the  ore. 
We  may,  however,  take  a  piece  of  iron 
or  steel  not  magnetically  affected,  and  by 
rubbing  it  several  times  with  a  piece  of 
lodestone,  or  some  other  permanent  mag- 
net, cause  the  piece  to  become  affected  in 
the  same  manner  as  the  lodestone.  This 
artificial  magnet  is  said  to  have  had  the 
property  j^iven  to  it  by  contact. 

Nearly  all  the  magnets  in  use  today 
are  artificial. 

W'c  have  previously  stated  that  if  a 
maj^nctic  needle  is  susj.)ended  freely  it 
will  pninl  to  the  north  and  south  poles 
•  >f  the  earth.  The  end  of  tht  magnet 
which  points  to  the  north    is  called    the 


north-seeking  pole,  and  the  opposite  the 
south-seeking  pole. 

All  magnets  possess  a  north  and  south 
pole  respectively.  The  north  pole  of  one 
magnet  will  attract  the  south  pole  of 
another,  while  it  will  repel  the  north 
pole  of  the  other.  That  is,  unlike  poles 
attract  and  like  poles  repel.  This  is  a 
very  important  law,  and  from  this  the 
foundation  of  many  of  our  modexn  elec- 
trical instruments  is  derived. 


Fig.- r— Magnetic  Needle. 

The  compass,  which  is  practically  a 
magnetic  needle  hung  upon  a  needle  and 
mounted  over  a  graduated  scale,  was 
supposed  by  the  ancients  to  always  point 
in  the  same  directions.  But  it  was  found 
that  in  different  places  upon  the  earth 
the  needle  would  swerve  in  its  direction. 
This  is  caused  from  the  earth  itself  being 
a  great  magnet,  and  its  true  magnetic 
|X)les  do  not  correspond  with  the  geogra- 
phic poles.  .It  was  also  noted  that  in 
this  country  the  north  pole  of  a  magnetic 
needle  or  compass  was  slightly   attractecl 


v:(iV>y righted,  li.xjO,  h>  ]{tlniuiKl  B.  Moure,  Springfield,  Vt. 
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reduced  by  increasing  their  temperature. 
That  is,  if  we  take  a  strongly  magnetized 
bar  of  steel  and  heat  it  to  a  white 
heat  then  approach  it  sufEcently  near 
to  a  magnetic  needle,  we  will  find  that  it 
scarcely  retains  any  magnetic  strength 
whatever.  Upon  allowing  it  to  cool  grad- 
ually the  magnetism  will  return  some- 
what, but  it  will  never  be  as  strong  as  be- 
fore. 

It  is  necessary  in  cases  where  horse- 
shoe magnets  are  in  constant  use  to  pro- 
tect the  life  of  the  magnet,  that  is  to  pre- 
vent the  unnecessar>Moss  of  the  magnetic 
force. 

This  is  accomplished  by  placing  across 
the  poles  of  the  horseshoe  magnet  a  piece 
of  soft  iron,  which  in  this  manner  con- 
nects the  two  poles  and  makes  a  complete 
path  for  the  magnetism. 

Now  if  we  take  a  magnet  and  approach 
it  gradually  towards  a  balanced  magnetic 
needle,  we  will  find  that  the  attraction 
of  this  needle  will  increase  as  the  magnet 
is  approached.  Upon  drawnng  the  mag- 
net away  the  attraction  of  the  magnetic 
needle  decreases  until  it  ceases  altogether. 
The  space  around  the  magnet  in  which 
it  will  cause  attraction  or  repulsion,  as 
the  case  may  be,  is  called  the  magnetic 
field  of  the  magnet.  That  is.  it  is  the 
space  in  which  tlie  lines  of  force  from 
the  magnet  will  penetrate. 

The  lines  of  force  may  be  plainly  seen 
by  placing  a  smooth  piece  of  paper  over 
a  fairly  strong  magnet  and  gently  sprink- 
ling iron  filings  upon  this  paper.  The 
filings  will  become  themselves  little  indi- 
vidual magnets  by  induction  and  cling  to 
one  another,  pole  to  pole,  arranging 
themselves  in  gradually  cur\^ed  Unes^ 
which  represent  the  direction  of  the  mag- 
netic lines  of  force.  The  lines  of  force 
are  very  much  stronger  at  the  two  poles 
of  the  magnet,  and  lend  to  radiate  from 
the  north  pole  of  the  magnet  through 
the  intcrv^ening  space  to  the  south  pole, 
continuing  again    through  the   magnet 


itself. 

If  a  piece  of  iron  is  held  in  the  field  of 
a  magnet  or  in  the  path  of  the  line  of 
force,  the  iron  at  once  becomes  magnet- 
ically influenced,  and  the  end  in  which 
the  lines  of  force  are  supposed  to  enter 
will  Ije  the  south  pole,  and  the  opposite 
end  or  the  end  from  which  they  leave 
will  be  the  north. 

We  know,  as  has  been  previously  ex- 
plained, that  if  we  approach  a  magnet 
sufficiently  near,  or  within  this  magnetic 
field  of  a  freely  suspended  magnetic 
needle,  that  the  needle  will  be  attracted 
or  repelled  as  the  case  may  be. 

A  great  scientist  named  Oersted  living 
at  Copenhagen  discovered  in  the  year 
1820  that  if  a  wire  carrying  an  electric 
current  was  held  over  and  parallel  to  the 
magnetic  needle  that  the  needle  would  at 
once  be  effected  by  the  current  and  swing*' 
around,  striving  to  place  itself  at  right 
angles  with  the  wire.  This  fact  is  however 
the  first  of  a  series  of  experiments  that 
acknowledged  similar  relations  between 
magnetism  and  the  electric  current,  which 
before  this  time  had  been  thought  to  be 
entirely  separate  and  that  one  had  no  ef 
feet  U|X)n  the  other. 


I 
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Fir.  12.^0er»ted'«  Uiw  Apparatus. 

Oersted  also  found  that  if  the  current 
was  reversed  and  the  wire  being  over  the  1 
needle  that  the  direction  of  the  magnetic  \ 
needle  would  be  directly  opposite.  Also,  | 
if  the  wire  were  suspended  below^  the  J 
needle  the  direction  was  again  reversed. 

If  we  now  carr>'  the  wire  around  the  ^ 
needle,  above  and  l^low  as  shown  in  the  H 
accompanying  diagram,  the   effect  pro-      | 
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dticed  by  these  two  wires  will  continue 
and  increase  the  deflection  of  the  needle. 

By  this  simple  instrument  we  may  de- 
termine the  direction  of  the  current. 

Place  the  hand  palm  downward  wnth 
the  fingers  pointing  in  the  direction  that 
the  current  is  supposed  to  flow.  WHien 
the  current  is  turned  on  and  the  needle 
deflects,  the  north  pole  of  the  needle 
should  point  towards  the  thumb,  then 
the  current  will  be  flowing  in  the  direc- 
tion indicated  by  the  fingers.  If  the  deflec- 
tion of  the  needle  be  renewed  and  pointed 
to  the  little  finger,  the  current  will  be 
flowing  in  exactly  the  opposite  direction 
as  in  the  first  case. 

Now  if  we  carry  an  insulated  wire  many 
times  around  the  magnetic  needle  the  de- 


These  instruments  are  often  callecl 
MuUipliers,  and  are  of  unlimited  value 
in  experimenting  and   laboratory   work. 

We  have  learned  that  the  electroscope 
was  used  in  experimenting  with  static 
electricity  to  determine  the  existence  of 
a  charge.  The  Galvanoscope  may  be 
used  with  current  electricity  to  deter- 
mine the  existence  of  weak  electric  cur- 
rents. 

We  have  seen  that  with  these  instru- 
ments tlie  direction  of  the  current  may 
be  determined,  and  the  current's  magni- 
tude may  also  be  roughly  estimated. 

An  instrument  whose  construction  is 
very  similar  to  the  one  previously  des- 
cribed is  the  Galvanometer.  It  is  used 
to  measure  the  strength    of   the  electric 


I*lg.  la— Galvanoscope. 


fiection  will  be  greatly  increased  and  the 
needle  will  be  effected  by  a  much  weaker 
current. 

A  piece  of  apparatus  so  constructed  is 
called  a  Galvanoscope.  One  is  shown  in 
Uie  accompanyiag  illustration. 


current. 

The  essential  part  of  this  instrument 
consists  of  a  coil  of  wire  and  a  magnetic 
needle. 

The  magnetic  needle  consists  of  two 
small   magnetic    needles,    suspended    by 
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means  of  silk  from  an  adjustable  screw. 
The  needles  are  arranged  with  their 
poles  reversed,  and  are  allowed  to  turn* 
freely,  one  over  and  one  under  the  coil 
of  wire.  A  graduated  dial  is  placed  over 
the  coils  to  which  the  top  needle  points. 


m^ 


Pijf.  II.— Astatic  G«Jlvanoineter, 

All  this  is  mounted  upon  a  circular  base 
provided  with  five  adjustable  leveling 
screws,  and  a  glass  globe  is  placed  on  the 
whole  to  protect  it  from  outside  injuries. 
Great  sensitiveness  is  gained  by  suspend- 
ing these  two  equal  magnetic  needles, 
and  a  very  slight  current  will  greatly 
affect  the  deflection  of  the  needle. 

A  large  variety  of  makes  of  these  in- 
s:ruments  are  now  upon  the  market,  but 
space  will  not  permit  us  to  go  further 
into  their  detail. 

A  little  while  after  Oersted* s  discov- 
ery in  regard  to  the  relation  of  magnet- 
ism to  electricity,  many  important  facts 
were  made  known  by  difTerenl  note*l  sci- 
entists 

Among  these  Argo  furnishes  much   of 


importance.  He  found  that  whenever  a 
copper  wire  carried  a  current  of  electricity 
there  was  a  sort  of  magnetic  field  around 
the  wire,  and  iron  filings  would  cling  to 
it  in  clusters  when  brought  within  the  ra-  H 
dius  of  the  field.  It  was  also  demonstrated 
from  these  facts  that  the  lines  of  force 
which  were  produced  by  the  electric  cur- 
rent were  always  perpendicular  to  theS 
direction  of  the  current.  ™ 

We  have  stated  that  a  wire  carrying  a 
strong  electric  current  will  produce  a 
field  of  force  around  the  wire  itself.  If 
w^e  now  take  and  bend  the  wire  into  the 
form  of  a  spiral  and  pass  a  strong  electric 
current  through  the  coil,  we  will  find 
the  coil  of  wire,  or  Solenoid  as  it 
is  called,  will  behave  in  nearly  all 
respects  like  a  bar  magnet.  The 
space  within  the  coil  is  a  magnetic  field, 
and  the  lines  of  force  flow  from  end  to 
end.  As  with  the  bar  magnet  the  end 
of  the  Solenoid  from  which  the  lines  of 
force  leave  is  the  north  pole,  and  the  end 
I  into  w'hich  they  enter  is  the  south   pole. 

We  know  that  a  magnet  attracts   un^l 
like  poles   and  repels  like  poles.     It   isi 
exactly  the  same  with  the  Solenoids.     If | 
we  have  two  Solenoids,   one  somewhati 
larger  than  the  other,    and    the  smaller 
free  to  move  in  and  out  of  the  larger  one, 
we  will  find  that  if  a  strong  current  isj 
sent  through  the  two  coils,  and    the  iwa j 
ends  nearest  being  unlike  poles,  the  two 
will  attack  one  another,  and  the   smaller 
one  will  be  drawn  within  the  larger.     If 
the  two  poles  were   the  same,   repulsion 
would  take  place  and  the  two  would  sep- 1 
arate  somewhat.      If  the  current  iti  each] 
coil  is  flowing  in  parallels,  attraction  willj 
take  place,  but  if  not,  repulsion.     It  ha 
lieen  found  that  if  two  wires  carrying   a| 
current   fonn   an   angle   to  each   other*, 
they  will  tend   to  become  paralleU    ac 
therefore  the  current  will    flow   in   the" 
same  direction. 

We  stated  previous  to  this  that  the  line 
of  force  within  the  Solenoid  acted  simila 
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to  a  magnet.  Now  if  we  place  a  bar  of 
soft  iron  within  the  coil  the  lines  of  force 
are  enormously  increased.  The  soft  iron 
increases  the  number  of  lines  of  force  and 
prevents  them  from  escaping  as  was  in  the 
latter  case.  Iron  offers  much  easier  path 
to  the  lines  of  force  than  the  air.  Tech- 
nically speaking  we  say  it  has  much  great- 
er permeability  than  air. 

These  facts  as  above  explained  are  of 
great  value  in  the  progress  of  electrical 
science. 

Now  if  substituting  soft  iron  for  the 
air  space  in  the  Solenoid  greatly  in- 
creases the  magnetic  force,  why  not 
take  a  soft  bar  and  wind  the  wire 
around  it  in  the  first  place?  This 
is  exactly  what  is  done.  A  soft  iron 
rod  wound  with  a  number  of  turns  of  in- 
sulated wire  is  called  an  electric  magnet. 

Electric  Magnets  are  made  in  many 
shapes,  sizes  and  styles.  The  use  to  which 
they  have  been  put  is  inconceivable  as 
regards  their  commercial  value. 

In  the  next  chapter  we  will  take  up 
their  description  and  give  the  reader    a 
general  idea  of  their  use  aud  uses. 
(To^  cpnHntud.^ 


New  Metal  Creation. 

Tantalum  is  a  metal  creation  of  Wer- 
ner Von  Bolton,  and  is  not  only  ductile, 
but  in  a  marvelous  manner  becomes  ex- 
tremely hard  after  hammering.  A  sheet 
of  tantalum  one  millimeter  thick  was 
drilled  with  a  diamond  drill  making 
5,000  revolutions  per  minute  for  seventy- 
two  hours,  and  was  then  found  to  have  a 
depression  of  about  one-quarter  of  a  mil- 
limeter, the  diamond  drill  being  much 
worn.  It  is  as  useful  in  electric  glow 
lamps  as  carbon,  while  the  electrical  en- 
ergy consumed  is  less  than  one-half.  It 
is  not  attacked  by  aqueous  solutions  of 
the  alkaloids,  and  by  only  one  acid, — 
hydrofluoric,  whose  action  upon  it  is  ex- 
tremely slow.  Because  of  its  strength 
and  hardness,  tantalum  and  its  alloys,  it 
is  hoped,  will  be  used  in  making  engi- 
neers' machine  tools. 


Credit  should  be  given    The  Ejigineer 
for  the  article  on  page  325  by  Mr.  Frank 

Kleinhans. 
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The  Value  of  Mechanical  Drawing. 


By  WALTER  S.  WOOD. 


\ 


ROB  ABLY  there  is  no 
other  acquirement  among 
all  the  various  classes  of 
educational  training  that 
so  thoroughly  corabiues 
pleasure  witli  profit  as  the 
ability  to  maVe  drawings.  It  is  a  great 
source  of  delight  and  honest  pride  lo  l>e 
able  to  be  able  to  make  drawings  intelli- 
gently, for  he  who  can  draw  correctly, 
even  though  roughly,  wields  a  language 
more  direct  and  clearly  understood  than 
any  which  can  be  expressed  in  words. 
It  enables  one  to  say  thai  which  could 
not  otherwise  be  said,  and  to  see  that 
which  could  not  otherwise  he  seen.  It 
is  a  language  of  itself,  a  mode  of  express- 
ing ideas»  an  intelligible  means  of  com- 
municating thoughts,  and  really  the  only 
universal  language.  The  ability  to  re- 
produce on  paper  in  an  intelligent  man- 
ner that  whi^h  the  mind  concerns,  or  the 
eye  sees,  is  to  possess  a  most  rare  and 
valuable  faculty 

In  all  the  avocations  of  life  at  the 
present  time  mechanical  drawing  plays  a 
most  inporlant  part  as  it  is  brought  into 
continutd  used  as  an  acquisition  to  near- 
ly every  pursuit  or  occupation,  owing  to 
the  fact  that  nearly  every  new  machine, 
architectural  or  engineering  structure 
from  the  smallest  cottage  to  magnificent 
•'skyscrapers,**  the  nianimoth  ships  of 
ottr  navy  with  their  monster  guns  and 
powerful  niachiner>^  which  equips  them, 


are  first  planned  and  built  upon  paper  by 
means  of  the  art  of  mechanical  or  con- 
structive drawing, 

Tn  pun^uits  of  a  mechanical  nature*  the 
range  of  its  ability  to  serve  is  almost 
boundless,  to  say  nothing  of  the  things 
in  which  ii  is  absolutely  indispensable, 
In  these  it  becomes  not  merely  an  aid  but 
a  necessity  to  the  greatest  proficiency, 
not  alone  to  the  professional  draftsman, 
but  to  the  inventor  in  perfecting  his  in* 
vention,  the  man  of  science  in  directing 
the  construction  of  his  apparatus,  the 
engineer  in  planning  some  public  im- 
prov^ement  of  great  magnitude,  the  pat- 
tern maker,  the  machinist,  the  boiler- 
maker,  the  sheet  metal  worker,  in  fact 
all  of  whatever  calling  or  occupation. 
All  these,  in  order  to  execute  designs 
intelligently,  must  at  least  be  able  to 
read  drawings,  agd  surely  would  be  none 
the  worse  workman  if  able  to  make  them 
also. 

How  often  do  we  hear  those  engaged 
in  mechanical  pursuits,  who  would  be 
greatly  benefited  by  a  knowledge  of  me- 
chanical drawing,  express  themselves  as 
to  inestimable  value  in  about  such  terms 
as  these  ;  * 'I  would  give  anything  if  I 
could  make  drawings,"  or  '*I  would  give 
one  hundred,  or  five  hundred  or  a  thous- 
and dollars  just  to  l>e  able  to  make  draw- 
ings for  my  own  use.  There  are  thous- 
ands engaged  in  these  very  pursuits  as 
journey  men  and  apprentices,    seemingly 
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conscious  of  this,  who  are  making  no 
eCFort  to  acquire  the  knowledge  which 
would  be  so  valuable  to  them. 

But  suppose  we  put  these  peoi>lelothe 
test,  1  will  venture  the  assertion  that 
eight  out  of  ten  would  not  give  one  cent 
to  learn,  because  with  the  advantages 
now  offered  everyone  by  correspondence 
instruction  this  knowledge  can  be  satis- 
factorily acquired  during  spare  time  from 
their  daily  vocation  at  a  total  expense 
not  exceeding  $30,  Surely  it  is  not  the 
lack  of  money  or  the  time  that  prevents 
them  from  learning,  but  the  lack  of 
effort,  for  they  waste  in  frivolous  amuse- 
ment, if  nothing  worse,  time  enough  if 
put  to  proper  use  to  become  qifite  skill- 
f  ul  in  the  art  of  drawing.  They  should  not 
be  surprised  to  find  themselves  surpassed 
by  their  more  energetic  comrades.  Lei- 
sure time  can  hardly  be  put  to  a  more 
commendable  use,  or  more  profitably 
employed  than  in  the  practice  and  study 
of  the  principles  of  mechanical  or  con- 
structive drawing,  by  both  young  and 
old,  for  it  is  one  of  those  things  which  it 
is  never  too  late  to  learn. 

Mechanical  drawing  is  not  difficult  to 
learn, ^in  fact  it  is  easy.  Neither  does 
it  require  a  costly  outfit  of  instruments, 
or  a  knowledge  of  mathematics  beyond 
the  limits  of  an  ordinary  common  school 
edtication.  We  would  not  deny  that  a 
knowledge  of  geometry  and   the   higher 


mathematics  would  be  of  great  use, 
we  do  say  that  anyone  sufficiently  intelli- 
gent to  be  even  a  good  apprentice  at  any 
of  the  mechanical  trades  can,  if  he  will 
make  the  effort  and  resolutely  tn%  in  a 
short  time  become  competent  to  produce 
drawings  which  will  be  both  creditable 
and  useful  to  him, 

A  child  learns  music  not  by  waiting-™ 
until  he  understands  the  principles  of 
acoust  ics  and  h  armon  y ,  but  1  jy  con  1  i  n  ued 
practice  of  exercises  which  train  thefl 
fingers,  and  he  is  master  of  the  mechan- 
ical difficulties  long  Ijefcre  he  know^s 
what  acoustics  means;  and  so  anyone 
may  begin  the  practice  of  mechanical 
drawing,  as  he  lx*gan  writing,  in  a  me- 
chanical way,  and  it  will  be  strange  if  by 
the  exercise  of  a  little  common-sense 
does  not  gradually  gain  an  insight  into 
the  principles  which  underlie  the  prac- 
tice. 


A  Correction. 


In  our  October  issue  in  the  the  article 
headed  "  Hydrostatics,"  there  was  an 
expression  as  follows  : 

*•  7824  x  24X24=452,39  sv-  in," 
This  should  have  been  printed : 
"  .7854X24x24=  452.39 sq.  in," 
We  are  indebted  to  Mr.  L,  L.  Lee,  of 
Boise,  Idaho,  for  correction  of  this  over- 
sight. 


an 


RRtNT  Topic 


Mr.  **Beam  Compass"  gives  us  a  good 
letter  on  a  society  for  draftsmen.  There 
should  be  more  comments  on  this  sub- 
ject. 

We  have  added  about  1,500  draftsmen 
to  our  mailing  list  in  the  past  two 
months.     Have  yon  sent  in  your  list  ? 


into  selling  out  to  the  Westioghouse  cor- 
poration. 


If  you  have  had  experience  in  forming 
a  society,  write  the  editor  about  it.  Your 
ideas  will  help  more  than  from  one  who 
theorizes. 


Perhaps  you  see  some  changes  in  our 
pages  this  month.  There  are  more  lo 
come,  for  the  staff  of  The  Draftsman 
has  been  increased  by  three,  and  the  edi- 
tor will  now  have  more  time  to  devote  lo 
the  reading  pages. 


The  coupon  offer  contest  which  has 
been  advertised  to  close  Oct.  31,  1905, 
has  been  extended  to  Jan,  i»  1906,  Get 
more  coupons,  and  try  for  the  prizes. 
Send  for  circular  and  coupons. 


Westinghouse  Called    Wallace. 

It  is  now^  understoijd  that  the  $65,000 
position  for  which  John  F.  Wallace  re- 
signed as  the  chief  engineer  of  the  Pana- 
ma Canal  was  in  connection  %vitli  an  elec- 
tric railway  scheme  headed  by  George 
Westinghouse.  The  idea  was  to  build 
electric  lines  in  all  parts  of  the  country 
where  they  can  compete  with  steam  rail- 
roads, but  as  soon  as  a. line  w-as  com- 
pleted it  was  to  be  transferred  secretly  to 
the  competing  railroad.  Besides  this, 
existing  electric  lines  were  to  be  coerced 


Comments  and  Personals. 

Vox  Populi's  complaint  is  against  a 
poorly  run  office, — an  expensively  run 
one.  To  prove  this  so,  can  say  the 
largest  employer  of  draftsmen  in  the 
country  pays  his  men  by  the  hour,  and 
the  engineer  (among  the  score )  making 
the  best  showing  on  cost  of  drawings  is 
one  who  does  not  want  any  of  liis  men  to 
work  more  than  44  hours  per  week.  He 
would  rather  pay  one  dollar  per  hour  for 
44  than  fifty  cents  per  hour  for  60,  and 
when  his  figures  "reach  Broadway** 
they  read  better  than  anyone  else's. 
This  is  not  a  mere  assertion,  but  a  posi- 
tive fact,  w^hich  can  be  proved  to  any 
*  *buyer  of  dimensions, ' "  The  '  'buyer  of 
dimensions"  is  the  feIlo%v  we  draftsmen 
sell  our  time  to,  and  if  he  ill-uses  us,  the 
v-ery  best  way  to  get  along  with  him  is 
in  the  protection  of  striking  back  by  not 
Ijeiug  afraid  of  being  fired, — the  finest 
man  in  the  world  to  work  for  is  one  who 
is  not  afraid  of  his  job. 


H.  G,  Garver,  a  checker  at  the  Amer- 
ican Bridge  Co.'s  Toledo  office,  has  gone 
to  the  Missouri  Valley  Bridge  Co/ soflSce 
at  Leavenworth,  Kansas. 


J.  E.  Persing  has  been  transferred 
from  the  Toledo  to  the  Minneapolis  office 
of  the  American  Bridge  Co. 


It  is  understood  the  new  president   of 
the  American  Bridge  Co,  is  a  believer  in 
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the  drafting  room  being  at  the  shop, 
wliich  is  a  good  thing  for  draftsmen  in 
number  required  and  net  pay  from  living 
outside  a  city  skyscraper. 


S.  C.  Barr  has  been  promoted  from 
office  draftsman  to  field  inspector  by  the 
Arnold  Electrical  Construction  Co.,  Chi- 
cago. H.  C.  T. 


Civil  Service  Examinations. 

The  U.  S.  Civil  Service  Commission 
announces  an  examination  on  Nov.  29, 
1905.  to  secure  eligibles  to  fill  the  follow- 
ing vacancies:  Fireman  (Class  B)  in 
the  State,  War  and  Navy  building,  at 
$720  per  annum;  electrical  inspector,  in 
the  Quartermaster* s  Department  at  Large 
at  $1,500  per  annum;  ink  chemist  and 
ink  maker,  at  $2,000  per  annum,  in  the 
Bureau  of  Engraving  and  Printing. 

The  Commission  also  announces  an 
examination  on  Dec.  6,  1905,  for  me- 
chanical draftsman  on  the  Isthmus  of 
Panama  at  $1,200  to  $c,8oo,  but  usually 
$1,500,  per  annum;  also  electrical  as- 
sistant in  the  Signal  Service  at  Large, 
for  a  period  not  exceeding  six  months, 
at  the  rate  of  $73  per  month  during  such 
employment,  and  one  permanent  vacancy 
at  $900  per  annum  at  Washington,  D.C. 

Applicants  should  address  the  U.  S. 
Civil  Service  Commission,  Washington, 
D.  C,  for  blanks  and  information. 


Can  You  Answer  These? 

Is  the  convexity  of  the  new  moon  to- 
ward the  sun  or  away  from  it  ? 

Why  do  shoes  creak  ? 

Why  do  shoes  take  a  polish  from 
blacking  ? 

Do  vines  turn  the  same  way  as  the 
threads  of  a  screw  ? 

Why  is  dew  not  formed  on  cloudy  or 
windy  nights? 

Which  feet  of  a  horse  are  on  the 
ground  when  he  gallops,  runs,  trots  or 
canters  ? 


Why  does  plate  glass  reflect  better 
than  ordinary  window  glass  ? 

What  is  the  difference  in  the  motion 
created  by  steam   and  electricity  ? — Ex. 


A  New  Grindstone. 

George  Stolzenberg,  of  Berlin,  Ger- 
many, has  patented  in  this  countr>'  an 
improvement  in  grindstones,  which  re- 
lates more  particularly  to  means  for  ef- 
fecting an  automatic  supply  of  water  to 
the  grinding  surface  from  the  axis  there- 
of through  the  body  of  the  stone.  In 
the  embodiment  of  the  invention,  the 
grindstone  is  secured  on  a  re  voluble 
shaft,  which  shaft  is  provided  with  an 
internal  chamber  tapering  from  the  eye 
of  the  stone  outwardly,  and  provided 
with  radial  ports  leading  from  the  cham- 
ber directly  to  the  eye.  Means  are  pro- 
vided to  prevent  the  escape  of  liquid 
from  opposite  ends  of  the  eye  of  the 
stone,  and  a  feed-pipe  is  employed  which 
is  stationary  relatively  to  the  shaft  and 
fitted  fluid-tight  in  the  smaller  end  of 
the  shaft  chamber,  whereby  when  the 
shaft  is  rotated,  a  partial  vacuum  is 
formed  in  the  chamber  and  water  drawn 
in  by  stiction  and  driven  through  the 
body  of  the  stone  to  its  periphery  by  cen- 
trifugal action. — The  Inventive  Age. 


A  Chance  for  an  Inventor. 

"Gee!  I  wished  I  was  an  inventor!" 
exclaimed  Jimmy,  loafing  outside  the 
base  ball  park. 

**W*at  fur?"  demanded  Mickey. 

"Td  invent  a  knothole  w'at  yer  could 
carr>^  'round  wid  yer  and  stick  in  a  fence 
anywheres  yer  pleased.'* — Ex, 


"Now,"  said  the  teacher,  who  had 
been  giving  -  an  elementary  talk  up>on 
architecture,  "can  any  little  boy  tell  rae 
what  a  'buttress'  is?" 

"I  know,"  shouted  Tommy  Smart. 
"A  nanny  goat." 
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Anothsr  Proposed  Constitution 
and  By-Laws. 

The  following  is  suggested  by  Mr,  A. 
B,  Hayes,  of  Milwaukee,  as  suitable  for 
a  draftsmen's  society  : 


CONSTITUTION. 


ARTICLE    r 
NAME  AND  OBJKCT, 

Section  !.— The  iiAine  of  this  society  shall  l>e 
koown  85  the  American  Operative  Draftsmen's 

|.8ec.  2. — The  objects  of  this  organization  shall 
To  unite  fraternally  and  socially  persons 
of  good  moral  character  engaged  in  drafting  ; 
to  especially  train  its  members  in  those  branches 
of  practical  education  which  have  direct  bearing 
upon  I  he  work  of  <  I  rafting ;  to  originate  and 
circulate  literature  rtlaling  to  the  science  of 
fhufting,  and  to  istandardize»  as  much  as  pos- 
*ible»  drafting  practice,  and  the  adoption  of 
such  rules  to  goveni  llie  same  ;  to  afford  its 
members  the  advantage  of  lectures  on  drafting 
antl  kindred  subjects ;  to  set  aside  a  Relief 
Fund  for  its  mcral>ers  in  case  of  sickness,  injury 
or  disability,  and  to  provide  funeral  iTenefils  in 
case  of  deatli  ;  to  establish  and  maintain  a 
bureau  of  information  for  its  menibersi»  and  to 
pror^ide  those  in  good  standing  with  credentials 
when  traveling, 

ARTICUv  11. 

QrALlFICATlOXS   FOR   I^rKMBERSHI?, 

Sec.  l.^All  apphcants  must  be  white  male 
ican  Ijoni  or  naturalize*!  citi/.ens,  residents 

'the  jurisdiction  of  the  Drawing  Room  to 
which  the  applicant  for  niembership  applie*i> 

Mem bers^hip  of  th*- League  shall  be  divided 
into  three  classes  :  Active,  Associate  and  Hon- 
orary members,  who  will  Ijccome  such  upon 
application  to  a  Draw  in g  Room  of  the  League, 
and  by  vote  of  two-thirds  of  the  members  pres- 
ent. Only  Active  Members  are  entitled  to  vote 
or  eligible  to  office.  The  Associate  ^leinbers 
sbaU  be  entitletl  to  all  privileges  of  the  Draw- 
ing Room  except  those  state*!  ab<ive, 

Ssc,  2. — ^The  Active  Membership  shall  \ye 
made  up  of  operative  draftsmen,  designing  or 
detailing  work  for  at  least  two  years.  The 
Assod^te  Membership  shall  be  made  up  of 
elementar\^  deta tiers,  tracers  and  bine  print 
boys  not  less  than  IH  years  of  ^ige. 

Sec.  3.— Chief  draftsmen,  engineers,  archi- 
tects und  other  officials  directly  interested  in 
I  dimftingi  desiring  to  Ije  associated  in  tlie  Draw- 


ing Room  work,  may  be  elected   to  Honorary 
Membership. 

ARTICLE  III. 
DtTES. 

Sec.  1. — Each  Active  Member  shall  pay  dues 
to  die  Drawing  Room  amounting  to  $4M  per 
annum,  payable  semi-annually  in  advance,  on 
March  1st  and  September  1st. 

Sec.  2. — Each  Associate  Member  shall  pay 
dues  to  the  Drawing  Room  amounting  to  $*2A)0 
j>er  annum,  payable  semi-annually  in  advance 
on  March  Ist  and  September  1st. 

Sec.  3,— All  dues  shall  l>e  paitl  to  the  Secre- 
tary of  a  Drawing  Room,  and  disbursed  by 
order  of  the  Chairman. 

Sec.  4.-  No  meml>er  shall  be  in  good  stand- 
ing  in  the  Drawing  Room  who  fails  to  pay  such 
dues. 

Sec.  t5,— Ilonorarv"  r^lembers  shall  be  exempt 
from  the  payment  of  <lues, 

ARTICLE  IV. 
govkrnmenT. 

Sec.  L— The  elective  oflScers  of  the  League 
shall  be  a  Chief  (president),  Assistant  Chief 
(vice-president)*  League  Forc^ian  (Aecretarv*), 
League  Draftsman  (treasurer),  and  a  board  of 
six  Directors,  who  shall  l>e  elected  by  a  major- 
ity vote  of  the  League  Representatives  present 
at  the  annual  convention,  held  the  first  week 
in  October  at  a  place  celected  by  that  body. 

Sec.  2.— The  officers  of  a  Dramng  Room 
shall  be  a  Chairman »  Vice  Chainnan,  Secretary- 
and  Treasurer,  who  shall  be  elected  by  a  ma- 
jority vote  of  the  members  present  at  the  last 
regular  meetings  in  June  and  December. 

Sec.  3.— A  Drawing  Room  shall  elect  three 
Trustees,  one  to  serve  one  3^ear.  one  to  serve 
two  years*  and  one  lu  ser^e  three  years ;  and  at 
each  annual  election  thereafter  they  shall  elect 
one  Trustee  to  serve  three  years. 

Sec.  4. — Each  Drawing  Room  shall  be  cn» 
titled  to  one  league  Representative  for  each  25 
members.  They  shall  be  elected  annually  at 
the  same  time  and  in  the  same  manner  that  the 
officers  are  electeil  at  the  regidar  meeting  in 
June  of  each  year.  They  nmst  be  bona-fidt 
residents  of  the  jurisiliction  wherein  their  Draw- 
ing Room  is  located. 

Sec.  5.— In  case  of  a  vacancy  occurring  in  the 
office  of  a  League  Representative*  the  Chairman 
shall  appoint  an  Active  Member  to  ser\^e.  Cre- 
dentials for  the  appointee  under  this  section 
mu.st  be  sent  to  tlie  League  Foreman 

Sec.  C— League  Representatives  shall  be  fur- 
nished certificates  in  proper  form,  and  shall 
attend  the  sessions  of  the  League  antl  therein 
faithfully  represent  their  Drawing   Room,   and 
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at  the  next  regular  meedng  of  the  Drawing 
Room  thereaficr  tliey  shall  individually  or  con- 
jointly make  a  report  in  writing  on  all  Blatters 
uf  interest  transacted  by  the  I.<eague  sessions. 

Each  Drawing  Rfx»m  shall  pnnide  a  refla- 
tion badge  for  its  Repse^entatives. 
ARTICLE  V. 
MEETINGS, 

Sec  1. — The  place  of  holding  meetings  shall 
be  *  "  ^  a  Drawing  Room,  to  consist  of  not 

n<  ten   draftsmen   members  of    the 

Ai-i..^  It  shall  be  styled  and  known   br 

the  name  of  the  county  in  which  it  is  locateJ, 

Sec.  2,— The  juris^Ii^^'*'"  ^-^  ♦  Drawing  Room 
is    to  be  continci   j;  illy  *withia   the 

boundary  of  the  counv  --tate   wherein  it 

is  situated. 

Sec.  :*,— The  members  of  a  Drai**ing  Room 
may  rent  a  suitable  hall  or  place  for  the  tran- 
saction of  business,  und  shall  bold  regular 
meeting*  at  least  once  a  week  at  such  hour  as 
may  Vie  determineti  upon. 

Sec.  4. — Seven  Active  memliers  shall  consti- 
tute a  quorum  for  tlie  transaction  of  business, 
III:*    '  T  memliers  only  art  present,    no  *i[>- 

pr  can  be  made  unless  it  Ijc  by  unani- 

iju....-  ... ...  .^- lit. 

SeC;  5. — Special  meeitn>;s  <jf  the  Drawing 
Room  may  be  held  as  the  business  ma\  requirr. 
but  they  shall  be  confine*!  to  the  business  for 
wbicb  they  were  called.  The  Cliainnan  may 
call  such  meetings  at  his  own  di-M^retion,  and 
mu-'tt  when  r^uested  to  flo  so  in  writing  by 
live  members  of  the  I>rawing  Room. 

Sec.  6. — Every  E^rawHng  R<x>ra  shall  be 
openc<l  at  tlie  appointed  hour,  and  in  the  al> 
aence  of  the  Chairman  the  Vice-Chainuan  shall 
preside  ;  and  in  the  absence  of  these  an  Active 
nicmlier  ma}-  he  calletl  to  the  chair  by  a  major- 
its  of  the  members  present, 

ARTICLE  VI. 
RE1*IEF  nxD.     (Optional) 

Lcc.  1. — The  Trustees  shall  have  general 
<tr  -  -r -"  of  the  affairs  of  the  Relief  Fund, 
T  lecide  whu  are  entitled   to   bene6ts, 

aii ,  «  .„  .:  end  may  r-ui-»l*n.  i  reputable  physi- 
cian, by  contract  or  c  lo  vi^it  sick  and 
disahled  members,  i  :oa  of  the  Tnis-- 
tee^  shall  be  final  and  wiiliout  recourse  to  any 
court  whatever. 

Sec.  2.— The  Trustees  shall  have  power  at 
such  times  as  in  their  judgment  it  ts  just  and 
nece^acy  to  levy  an  assessment  on  the  mem- 
bers of  the  Relief  Fund  lu  meet  the  contingen- 
cies of  excessive  sickness,  accident  or  ileath^ 
provided,  however,  that  such  assessment  shall 
not  exceed  fifty  cents,  and  not  levies  1  more  than 
twice  in  one  year.  Further  assessments^  may 
be  le%*ied  by  a  two-thinls  vote  of  the  members 
present  at  a  regular  or  special  meeting. 

Sec,  »i. — Tlie  Chairman  shall  preside  al  all 
meetings^  and  upon  notice  of  the  sickness  of  a 
member,  he  shall  appoin:  a  \i^iting  committee 
of  two.  whose  duty  it  shall  be  to  visit  the  sick 
member  as  soon  as  possible  thereafter  and  re- 
-pon  his  c^inditton  in  writing  within  forty -eight 
hours  lo  the  Chairman.  Members  of  such  %-isit- 
lug  committee  fiuting  to  complv  with  tlic  above 
will  be  fined  f  l.c»  o*ch. 


au 
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ARTICLE  VII, 

DCES  ANt>    BEXEFITS. 

Sec.  1.  -The  due*  ahall  be  twentj-five  cents, 
payable  monthly  in  advance  to  the  Secretary  at 
any  regular  meeting. 

Sec,  2,— Any  member  of  the  Relief  Fuod  in 
good  standing,  unable  to  attend  to  his  duties 
through  sickness  or  disability,  mast  notify  the 
Secretant'  at  once  of  the  date  of  soch  sickne-!^ 
orclisabiJity.  and  shall  be  entitled  to  receive 
out  of  the  funds  not  more  than  $5.00  per  week, 
Sundays  included,  for  a  period  of  thirteen 
weeks. 

Sec.  3— No  benefits  shall  be  paid  to  a 
member  for  the  first  week  of  sickness, 
or  disability,  but  thertafter  he  shall  be 
paid  for  the  actual  number  of  daya  he  is  sick^ 
or  disabled  for  a  period  not  to  exceed  thirtt 
consecutive  weeks. 

Sec^  4.— If  any  member  entitled  to  benefits  J 
and  ha\4ng  «h^wn  tlie  same,  is  again  taken 
sick  within  a  period  of  four  weeks,  such  second 
sickitcss  ^^  -^^  '  onsidered  as  a  continuation 
of  the  fir-  ,  and  he   sliall   only    be   en- 

title<l  to  L'^;-^./.  .  ^r  such  a  number  ol  daN'S  as 
adde^l  lo  the  previous  term  of  sickness  shall 
make  thirteen  weeks. 

Sec.  5»—  Any  member  having  drawn   benefi 
for  the  full  term  of  thirteen  weeks  shall  not 
entitlerl  to  further  benefits  until  he  shall   hav 
been  at  work  for  a  periii*!  of  not  less  than  twel\"ej 
weeks,  unless  the  Trustees  shall  authorize  pa; 
mcnt  sooner. 

Sec.  ♦».— Xo  l»enefits  shall  be  paid  for  any 
^ckness.  injury  or  disability  arising  from  in- 
temperance or' from  any  immoral  act  on  the 
part  of  an>  member. 

Sec.  7.-^>u  the  death  of  a  member  in  goo<i 
standing  a  funeral  benefit  shall  be  paid  to  his 
legal  representatives, consisting  of  I^-kIIO^  within 
five  flav*s  after  due  notice  has  been  given  to  the 
Secretarj'. 

Sec.  8. — Any   member  of  the    Relief    Fi 
delected  in  obtaining  or  attempting    to  o' 
benefits  fraudulently  shall,  o«i  conviction  oft 
Trustees,  be  expelle<l  from  the   Drawing   Ri 
by  order  of  the  Chairman. 

ARTICLE  VIIL 

DtTlES  OF   OFFICERS, 

Sec.  1,— It  shall  be  the  duty  of  the  CI 
to  preside  over  and  preser\-e  order  during  se^^ 
tions  of  the  Drawing  Room^  appoint  idl  com- 
mittees { unless  others  ise  ordered  by  the  Rotjm 
or  the  laws  of  the  League),  to  decide  all  ques- 
tions of  onler  without  debate  ( subJ€rct»however< 
to  an  appeal  to  the  Room),  and  prrform  such 
other  ciuties  pertaining  to  his  office  as  may  be 
prescrit>ed  in  the  laws  of  the  League  and'  By- 
Laws  of  lib  Room.  He  shall  appoint  at  the 
last  meeting  in  June  a  committee  of  three  Act- 
ive ^lembers  to  audit  the  books  and  accounts 
of  the  Secrelarv-,  Treasurer  ami  Trustees,  He 
shall  sign  all  orders  on  the  Treasury  which  are 
ordered  by  the  Room,  and  all  other  papers  re- 
quiring his  signature. 

Sec.  2.— It  shall  be  the  duty  of  the  Vice- 
Chairman  to  preside  in  the  absence  of  the  Chair- 
m.m,  and  he  shall  then  be  vesteil  with  all  the 
rights  and  duties  of  the  Chairman, 


I 


R  S.— It  i^haJl  bt?  the  duty  of  tht  Treasurer 
make  a  seiiii-aniiual  report  of  the  finances 
f  the  Rt>om,  aod  transmit  it  together  with  a 
certificate  of  the  per  capita  tax  (?)  to  the  Leaj;ue 
Foreman,  Within  twenty  days  after  the  close 
of  his  term  he  is  to  deliver  any  funds,  docu- 
ments or  otlier  Room  property  that  he  may 
hfl\e  to  the  proper  officers,  and  to  faithfully 
pert**nu  all  duties  prescribed  by  the  Constitu- 
tion arul  Laws  of  the  Tvcaistie.  For  the  faithful 
performance  of  his  duty  he  shall  before  taking 
cluirjkre  of  the  office  of  treasurer  g^iv  e  bond  in 
double  the  amount  of  funds  likely  to  be  received 
hv  him,  with  two  sureties;  to  be  *ippro\  ed  by  the 
Room. 

Sec.  4,— The  Secretary  sliall  keep  an  accurate 
i*€Count  l>etween  the  Room  and  its  me  in  tiers, 
notifv  all  members  who  are  in  arrears,  keep  just 
Mid  impartial  record  of  all  the  proceedings  of 
the  Ro«jm,  conduct  all  its  corresp<^>ndence,  re* 
ccive  all  moneys,  givinit;  his  receipt  ilierefor, 
keep  flJi  exact  and  true  account  of  all  moneys 
«o  receiver! ,  and  pay  the  same  over  to  the  Trea^;- 
urcT,  taking  his  receipt  therefor,  make  no  dis- 
bursements unless  authorized  to  do  so  by  the 
Room,  unrler  order  of  the  Chairman  and  attest- 
efi  by  the  Treasurer.  He  shall  make  a  summary 
Tep<^^>rt  monthly  of  the  essential  proceei lings  of 
his  R«x>in  to  The  DRArrsMAN  for  publication, 
3iake  out  anrl  present  to  the  Rf  K>m  his  report 
lit  the  expiration  of  the  semi-annual  term,  and 
ijerform  all  other  duties  required  of  him  by  the 
taws  of  the  League  and  RyLaws  of  his  room. 
He  shall  give  bond  in  <louble  the  amount  of 
fund^  likely  to  be  received  by  him, and  approved 
by  tJie  Room, 

Sec.  5,-  The  Trustees  shall  have  general 
supcrv^ision  and  care  of  all  Room  pru[iert>%  All 
moneys  ordered  by  the  Rootri  shall  be  used  for 
the  purpose  intended^  and  drawn  from  the 
Treasurer,  giving  a  voucher  for  all  investments 
made  to  tlie  Treasurer  for  safe  keeping.  They 
shall  be  the  finance  committee  of  the  Room  and 
of  the  Relief  Fund  (should  there  lie  any),  and 
shall  make  a  correct  statement  in  wTiting  of  tlie 
financial  condition  of  the  Room  at  the  last  reg- 
ular meeting  of  the  term^  ami  perform  such 
other  duties  as  may  be  required  by  the  laws  of 
the  r^cague  and  By-Laws  of  the  R<>om.  They 
>!)iaU  each  give  iwind  in  *louble  the  amount 
likely  to  he  received  by  him,  to  l>e  appri>ved  by 
the  Rf-jora. 

Sec,  ft— No  tucjnber  shall  hold  two  offices   in 

a  Room  at  the  same  time  unless   it  be   that   no 

other  competent  nfcmber  w^ill  accept  the   office. 

ARTICLE  LX, 

DtTTIKS  OF  1.EAGUE  OFFICERS. 

Sec.  I,— It  is  the  duty  of  the  Chief  to  have 
full  authority  aud  supervision  over  all  the  Rooms 
of  the  league,  to  preside  at  the  L/cague  sessions, 
•ppnnt  a  majority  of  all  committees  and  of 
oflacen*  pro  tempore  in  case  of  temporary  ab- 
sence or  disqualification  of  an  officer,  lo  decide 
All  qiicstions  i>ertaining  to  the  laws  of  the 
LcHgue.  He  shall  sign  all  orders,  drafts,  char- 
ter* ,n»d  pfiperj^  of  the  League  requiring  his  sig- 
nal! *  licate  them,  and  perfonn  such 
nil:  i^  office  as  are  now  or  herein- 
AfUr  yjK-^Ktio^-M  hy  the  Constitution  and  Laws 
of  the  League. 


Sec.  2.— It  is  the  duty  of  the  Assistant  Chief 
toassHst  the  Chief  in  preserving  order  and  de- 
corum in  the  League  sessions,  apjxiint  a  minor- 
ity of  all  committees,  to  preside  in  the  absence 
of  the  Chief,  and  be  vested  with  all  the  rights 
and  duties  of  the  Chief. 

Sec,  li.— The  League  Foreman  shall  keep  an 
accurate  account  of  the  proceedings  of  its  ses- 
sions, conduct  al!  its  corresj>ondencc,  have 
charge  of  the  League  seal,  receive  all  moneys, 
and  immediately  pay  the  same  over  to  the 
League  Draftsman ^  taking  his  receipt  therefor; 
make  out  and  present  to  tlie  National  Conven- 
tion of  the  League  his  report  of  the  nffairs  of 
the  League.  He  shall  record  all  Roouis  that 
have  not  paid  their  per-capita  Uix  (?),  together 
with  a  list  of  their  officers  and  rei^resenlatives 
not  entitled  to  a  seat  in  the  Convention  of  the 
League,  He  shall  give  bond  in  double  the 
amount  likely  to  be  rccciveci  by  him,  with  two 
sureties,  to  be  approved  by  the  Hoard  of  Direc* 
tors» 

Sec.  4. — Tlie  League  Draftsman  shall  receive 
from  the  League  Foreman  all  moneys  recei\  e*l  by 
him.  giving  his  receipt  therefor,  keep  an  exact 
and  true  account  of  all  moneys  so  received,  make 
suclidisbursementsauthori/efl  by  the  Chief  ami 
attested  by  the  Foreman  and  (he  Lenguc  seal.  He 
shall  make  a  full  report  to  the  KatifMial  Con\en- 
tion  of  the  Lt^igue,  and  at  the  end  of  his  term  de- 
liver to  his  successor  all  funds ^  bcwiks.  papers, 
accounts,  seal  and  other  properly  of  the  Leaj^jue. 
For  the  jserfornKmce  of  his  duties  he  shall  eive 
Ijnnil  in  double  the  amoujil  likely  to  Ise  receiveil 
by  him  with  two  sureties  approved  by  the  Boanl 
of  Directors. 

Sec,  5.— The  Chief  shall  officiate  at  the  sesj-ions 
of  the  Board  of  Directors.  It  shall  be  the  duty  of 
the  Board  of  Directors  to  advise  the  Chief  for  tlie 
welfareof  the  League,  to  rlirect  and  maintain  all 
the  supplies  of  the  League,  to  devise  nK'atis  f^jr 
thecreationof  new  Drawing  Rooms  and  interest 
in  the  maintenance  of  the  organization,  to  con- 
duct and  keep  a  record  of  all  transations  and  prtM 
ceedingsctf  that  body,  and  submit  a  report  annu- 
ally to  the  League  Convention. 

ARTICLE  X,      AMENDMKNTS. 

Sec.  1.  These  I^aws  may  from  time  to  time  be 
amended  as  the  league  Represeiiln lives  may  de- 
t ermine,  providefl  such  amenrhnents  do  not  con- 
flict with  the  intent  and  pur|x>se  of  such  laws,  AU 
amendments  must  l>e  offere<l  in  writing  and  their 
adtjptioti  shall  require  a  twothirds  vote  of  all 
members  present. 

Sec.  2. — The  Laws  of  the  League  shall  be  pub- 
lished in  book  form  annually,  and  copies  fur- 
nished to  each  officer  of  the  league. 


BY-LAWS, 
articlp:  i. 

RULES  OF  ORDER. 

Sec.  L— For  Rules  of  Order.   Rolxrts'    Rules 
of  Order  shall  be  the  guide. 
Sec.  *i.  —Order  of  Business  : 

(If  Culling  of  roll  of  ofFicer!),  and  tiotiiiie  alMctttcrvs. 
[2\  RitmMtiii  of  niliiutrs  of  repiii«r  atnl  special  mccliuitK 
(3 1  Sick  IK  >^  o!  Hlisjibility  of  art y  member  1'  licvHurt  oi 
kctkf  (5i  Rrport  of  Mciiil  nnU^ 

lee.  '  luns  iind   adrnitfrions  -^hip. 

{7y    K'  !. i tiding  commitlrcs  fsir;*- 

tionfi  aud  uotii;cs.     (V*)  General  tHisinefi«      '.Hi'.  Xvw  1ni» 
iness.    ill)  Good  of  the  t^eajioie     U*i)  AdjoiKmnear 
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Rafter  and  Brace  Tables,  by  H.  T. 
Aurlie,  Architect,  the  Industrial  Pub.Co., 
1 6  Thomas  St.,  New  York,  sellers.  These 
tables  are  designed  for  the  convenience 
of  Architects,  Builders,  Carpenters,  and 
the  Building  Fraternity. 


A  catalog  of  calculating  rules  has  been 
received  from  Kolesch  &  Co  ,  138  Fulton 
St.,  New  York. 


Weed,  Cal.,  Sept.  16,  1905. 
The  Draftsman,  Cleveland,  O. 

A  shorttime  ago  I  sent  you  25c.  for  a 
four  months  subscription  to  your  paper.  I 
have  received  but  one  copy,  but  am  so 
pleased  with  it  that  I  enclose  $1.00  more. 
If  you  have  back  numbers  of  1905,  you 
may  commence  my  subscription  Jan.  i, 
i905»  by  sending  back  numbers  up  to  Sep- 
tember. I  notice  you  are  offering  a  list 
of  supplements  and  data  sheets  as  prem- 
iums. I  would  be  pleased  to  receive  same. 
C.  H.  Cooper. 


The  prizes  offered  by  "Engineering 
News"  and  the  "Cement  Age  of  New 
York  for  the  best  papers  on  "The  Manu- 
facture of  Concrete  Blocks  and  their  Use 
ill  Building  Construction'*  have  just  been 
awarded  by  the  Jury,  which  was  composed 
of  Messrs,  Robert  W.  Lesley,  past  presi- 
dent of  the  American  Cement  Manufac- 
turers' .Xssociation:  Richard  L.  Humph- 
.ey,  president  of  the  Cement  Users'  As- 
sociation: and  Prof.  Kd^ar  Marburg,  sec- 
retary of  tiie  American  Society  of  Testing 
Materials 

The  lirst  prize  of  S250   was  won    by  a 


paper  by  Mr.H.  H.  Rice  of  Denver, Colo., 
secretary  of  the  American  H3rdraulic 
Stone  Company.  The  second  prize  of  $100 
is  given  to  a  paper  by  Mr.  Wm.  M.  Tor- 
rance, C.  E.  of  New  York  City,  assistant 
engineer  in  charge  of  concrete-steel  de- 
sign for  the  Hudson  Tunnel  Companies. 


Failings  off  Young  Engineers. 

Charles  F.  Scott  sajrs  it  is  easier  to 
train  engineers  than  men  with  manhoods 
quota  of  courage,  backbone,  moral 
strength.  "College  courses  are  apt  to  give 
99  per  cent,  to  technical  subjects  and  i 
per  cent  to  culture  studies.  When  older 
men  talk  about  the  value  to  an  engineering 
student  of  a  debating  society,  of  familiar- 
ity with  parliamentary  practice,  of  flu- 
ency in  composition,  of  culture  studies, 
of  the  training  in  e£Fective  co-operation, 
of  education  as  a  means  of  forming  right 
habits  and  developing  the  faculties  as 
well  as  acquiring  technical  knowledge, 
the  student  in  engineering  does  not  seem 
to  know  what  they  mean.**  An  engineer 
of  wide  experience  says  that  in  selecting 
young  engineers  for  specific  work  he 
found  a  greater  number  were  lacking  in 
moral  qualificanions  than  in  technical 
ability. 


Correspondence. 

Editor,  The  Draftsman. 

Dear  Sir: — I  have  received  only  two 
copies  of  your  magazine,  and  although  I 
realize  that  the  paper  is  in  its  infanc}*. 
I  have  read  them  all  through  and  appre- 
ciate the  efiFort  you  are  making  to  have  it 
a  successful  and  helpful  paper  for  the  pro- 
fession. I  am  also  pleased  that  you  gave 
it  the  name  that  you  did. 

I  enclose  a  list  of  the  names  of  63 
draftsmen  with  whom  I  am  acquainted 
and  have  given  you  sufficient  address  to 
insure  safe  delivery  of  mail. 

In  regard  to  data  sheets,  I  have  quite  a 
large  collection  and  later  am  going  to  seud 
some  for  publication. 


^itr  *-#  %f  -'^f  ^, 
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New  Inventions. 

The  following  inventions  have  been 
specially  reported  for  The  Draftsman 
by  C.  LeRoy  Parker*  solicitor  of  patents, 
707  G  street,  Washington,  D.  C. 


Sept. 


MEASURING    IMPLEMENT. 

No.  798,696,  Oscar  Osmonson, 

5i  1905. 

This  invention  is  a  device  for  constnict- 
idg  triangles  practically  from  the  neces- 
sary data  and  then  measuring  on  the 
implement  the  unknown  parts  to  avoid 
calculation. 


B^.l. 


V 


Referring  to  the  illustration,  side  C  is 
adjusted  with  reference  to  A  and  B,  and 
is  secured  at  any  desired  adjustment  by 
means  of  binding  screws,  extending 
through  the  slot  in  C  and  through  the 
slots  in  A  and  B,  said  screws  being  pro- 
vided with  thumb-nuts.  The  binding 
screws  being  freely  slidable  in  the  re- 
sj>ective  slots  when  the  nuts  are  loosened, 
the  three  parts  A,  B  and  C  may  be  ad- 
justed with  relation  to  each  other  to  pre- 
sent the  sides  of  any  desired  triangle  and 
may  be  secured  in  the  desired  position  by 
tightening   the  nuts.       The  measuring 


scales  upon  the   facets  of  the  respecti 
sides  will  indicate  the  relative  lengths  of 

the  sides  of  such  triangle. 

For  the  purpose  of  enaliHng  the  imple- 
ment to  be  accurately  adjusted  with  tw*a 
of  its  members  at  right  angles  to  om 
another,  a  block  13  is  provided,  sai 
block  having  two  sides  at  right  angles  t( 
each  other,  and  provided  on  one  sid 
with  a  flange  which  engages  a  slot  in  the 
side  C,  upon  which  it  may  be  clamped 
securely  by  a  set  screw  17. 


a 
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ADJUSTABLH  SQUARE, 

No.  801,065,  Randall  MacDonald  Dia 
on,  October  3,  1905.  , 

This  invention   relates  to    measuring 
instruments,  the  object  in  view  being  tq 
provide  an  adjustable  square  arranged 
permit  adjustment  of  the  bladtf    relati^ 
to  the  base   to   set   the  members   of   the*" 
square  accurately  at  a  right  angle  one  to 
the  other- 

The  base  A  of  the  square  is  provide 
at  or  near  one  end   with   a   pivot    B, 


.^ 

^ 

^  f 

-^— T — --— " 

^ 1-\ 

which  is  mounted  to  swing    \   blade 
having  the  usual  graduation,   and   ix\ 
the  pivotal  end  of  the  said   blade   C   esC" 
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iuKgraiiy  an  adjusting  arm  C\ 
arranged  lengthwise  in  a  longitudinal 
opening  A\  formed  on  the  base  A,  so  as 
to  be  concealed  within  the  base. 

On  the  outer  end  of  the  angular  arm 
CS  is  formed  a  longitudinal  slot  C2,  en- 
gaged by  an  eccentric  pin  D,  extending 
Iransv^ersely  and  in  the  form  of  a  set 
scfew  in  Ine  base  A. 

By  the  operator  turning  the  eccentric 
pin  D  with  a  screw  driver  an  up  or  down 
motion  is  jjiven  to  the  angular  arm  C* » 
and  consequently  to  the  blade  C,  to  per- 
mit of  bringing  the  blade  C  accurately 
into  a  right-angular  position  relative  to 


arm  C\  and  consequently    the   blade   C, 
against  movement. 


RULE. 

No.  798,721,  Lewis  A.   Wilson^    Sept, 

5.  1905- 

This  invention  is  a  new  T-square  with 
an  adjustable  head  andelongatable»  grad- 
uated rule,  as  shown  in  the  illustrations. 
The  rule  can  be  set  at  any  desired  angle  1 
with  the  head.  The  scales  5  are  on  both 
sides  of  the  rule  and  are  made  in  sections, 
which  are  movable »  sliding  in  grooves  in 
the  fixed  part  4.  After  being  pulled  out 
their  edges  form    a  continuation   of  the 


aHWM^uyni^a^t  1 1  i^ii  [ly  1 1  [ijj  mwB. 
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the  base  A.  When  this  adjustment  has 
been  made,  then  the  angular  arm  C  is 
locked  against  swinging  movement,  and 
for  this  purpose  a  number  of  set  screws 
h  are  employed,  screwing  in  the  top  and 
bottom  of  the  base  A  against  ihe  top  and 
bottom  edges  of  the  angular  arm  C. 

Jn  case  the  square  gets  out  of  true, 
then  the  operator  unscrews  the  set  screws 
K  and  turns  the  eccentric  pin  I>  until  the 
hbide  C  is  brought  back  into  an  accurate 
righl-angular  position  relative  to  the 
hafse  A.  and  then  the  set  screws  E  are 
^ain  screwed   up  to  lock   the  angular 


ruling  edges  of  the  fixed  part  4.   so 
lines  of  great  length  may  l>e  made. 


that 


IMPLEMENT  FOK   DETERMINING  ANGLES, 

No.  800,964.  Harry  H.  Winship.  Oct. 
3-  1905- 

The  illustrations  show  a  square  w^ith 
the  usual  graduations  and  an  angle  meas- 
uring device  added  thereto. 

Blade  10  is  24  inches  long,  and  another 
blade  1 1,  commonly  called  the  "tongue.*' 
disposed  at  right  angles  thereto,  is  iS 
inches  long,  Both  blades  are  graduated 
iu  inches  and  fractions  of  inches. 

The  angle  measuring  devices  coinprt5»e 
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a  number  of  lines  radiating  at  predeter- 
mined angles  from  a  common  point  on 
the  base  member,  and  other  lines  radiat- 
ing at  from  one  or  more  terminals  of  the 
first  mentioned  lines,  and  extending 
thence  over  the  base  member  and  concen- 
trating at  a  common  center. 

The  radiating  lines  are  made  by  cut- 
ting into  the  face  of  the  metal  in  the 
same  manner  as  the  ordinary  graduations 
are  formed,  and  commence  as  at  12,  and 
on  one  blade  radiate  therefrom  and  ex- 
tend over  the  other  blade  1 1 ,  and  termi- 
nate, as  at  13,  at  the  outer  edge  of  the 
same.  From  one  or  more  of  the  termi- 
nal points,  13,  Dther  lines  radiate  and 
extend  across  both  blades  and  terminate, 
as  at  14,  at  the  outer  edge  of  the  blade 
lo.  The  lines  from  the  terminals  13 
concentrate  at  a  common  point  14  on  the 
blade. 

The  obverse  surface  of  the  itn piemen t 
represented  in  Fig,  i  is  provided  with 
lines  disposed  at  angles  whiph  correspond 
to  the  angles  of  various  geometrical  fig- 
ures,— such  as  octagons,  hexagons,  pen- 
tagons and  the  like. — as  well  as  one  line 
leading  from  the  eight  and  one-half  inch 
mark  on  the  blade  to  the  six-inch. mark 
on  the  tongue. 

A  line  is  also  arranged  from  the  five 
inch  mark  on  the  tongue  to  the  four  and 
seven-sixteenth  inch  mark  on  the  blade, 
the  distance  on  the  blade  corresjK>nding 
lo  the  side  of  a  square  and  the  distance 
on  the  tongue  corresponding  to  the  diam- 
eter of  a  circle  of  approximately  equal 
area.  A  line  is  also  arranged  from  the 
four -inch  nuirk  on  the  tongue  to  the 
nine  and  seven  tenths  inch  mark  on  the 
Made,  the  longer  distance  corresponding 
to  the  diameter  of  a  hexagonal  figure 
lucasurtxl  Ivtween  the  tiat  surfaces  and 
the  shorter  distaucx:'  o.>rTt'S[x>nds  to  the 
width  of  one  of  th^;.'  rlat  surfaces  oi  the 
satnc  tii;ure.  The  graduattotis  fv>r  :*ie 
'  seven  and  seveuteeti  i::ch  tu.irk>  of  :lie 
hl.ivle  are  exteridevl    itiwar.ilv    :o    detltie 
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them  more  clearly,  and  the  distance  be- 
tween these  marks  (ten  inches)  is  equal 
to  one  of  the  flat  surfaces  of  an  octagonal 
figure,  the  diameter  of  which,  measured 
between  the  flat  surfaces,  is  equal  to  the 
whole  length  of  the  blade,  or  twenty- 
four  inches. 

In  the  small  figure  is  shown  the  man- 
ner of  ascertaining  the  approximate  cir- 
cumference of  a  circle  from  the  diameter, 
which  is  done  by  first  setting  the  bevel 
to  correspond  to  the  angle  leading  from 
the  five-inch  mark  on  the  tongue  to  the 
four  and  seven -sixteenths   mark   on    the 


JUgl. 


blade  to  obtain  the  proper  angle,  and 
then  set  the  bevel  implement  upon  the 
tongue  of  improved  implement  at  the 
mark  corresponding  to  the  diameter  of 
the  circle  it  is  desirtd  to  measure,  when 
the  gmduation  which  the  blade  of  the 
t>evel  reaches  on  the  blade  will  denote 
the  circutuference  of  the  circle  approxi- 
mately Thus  the  circumference  of  any 
circle  within  the  range  of  the  tongue 
portion  of  the  implement  may  be  quickly 
ascertaiiKxi.  It  will  be  ob\-ious  that 
^^iven  tlic  circumference  of  any  figure 
the  diameter  may  b^;  as  quickly  ascer- 
tduieJ  by  merely  reversing  the  action. 


Devoted  to  Df«rtl«9ir«  lllaclratlnp  and 
Home    Study. 

PUBI^ISHKD  MONT  HI.  Y   AT  CI^KV^LAND,   OHIO. 


Tool   Drafting. 

By  S.  E.  BOYNTON. 


LESSON  V, 


N  order  to  keep  up  with 
the  procession  the  manu- 
facturer of  today  must 
practice  economy  in  every 
branch  of  his  business, 
and  systematize  bis  factory 
in  every  department  down  to  tbe  most 
minute  detail.  This  is  especially  so  of 
the  manufacturer  of  standard  macbines, 
like  typewriters,  sewing  machines,  and 
jirintinj^  presses,  where  competition  is 
keenly  felt,  and  the  cost  of  production 
nuist  he  kept  down  to  a  minimum. 

A  modeni  mannfactnrer  constructs 
his  machine  in  such  a  manner  tbat  ali 
parts  are  interchangeable;  a  part  may 
he  taken  from  one  macbine  and  placed 
in  another  without  impairing  its  work- 
ing quahties  in  ibe  least.  Jn  these  days 
of  close  competition  machine  parts  must 
go  together  whhout  a  hitch;  they  must 
assemble  as  they  come  from  the  ma- 
chine on  which  they  were  manufac- 
tured, v.ithout  so  mucb  as  a  rub  of  a 
file. . 


An  order  being  received  at  the  fac- 
tory fnnn  some  distant  part  of  the  globe 
to  replace  a  broken  macbine  part  could 
be  filled  immediately;  for  tbe  part 
would  be  taken  from  stock  and  for- 
warded to  its  destination  vs^th  the  as- 
sn ranee  tbat  when  it  arrived  it  would 
fit  into  place  just  as  desired,  no  altera- 
tion being  necessary.  Tliis  confirlencc 
would  not  be  possible  did  they  not 
know  that  the  part  was  an  exact  dupli- 
cate of  tbe  original. 

To  make  two  or  more  pieces  exact- 
ly alike,  they  must  be  made  to  accn- 
rately  conform  with  some  standard 
gauge  wbicb  shall  indicate  any  varia- 
tion. Without  tbe  aid  of  gauges,  it 
would  be  impossible  to  construct  a 
number  of  machines  similar  in  design 
and  have  ihem  a  commercial  success, 
for  it  is  the  only  positive  means  of  du- 
plicating  parts.  Some  concerns  are 
more  exacting  than  others,  and  enter 
into  very  elaborate  systems  of  gauging. 
One  of  these  svstems  consists  of  the 
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construction    of    three    similar    jjaiigcs  has  a  splenchd  oi>jK>rtunity  to  use  liis 

for  every  important  part  and  point  on  inventive   ability    to   advantage.     True, 

their    ntachine.     One   of   these   j^au^es  a  numher  of  ^uges  are  constructed  to 

is  kept  in  the  vault,  where  it  can  not  be  lon*^  established  rules.     Snap,  plu^  and 


Fi>:.  1     Mvxle;  with  Gage. 


MnuHTCxi  u*t:\  a!M  t<  oa.icv.  a  "master  rinc  cr^UiTes  are   cer.erii.  y   o 
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ity  of  illustrating  and  describing  all 
classes  of  gauges.  Some  are  very  com- 
plicated, being  actuated  by  electrical 
contact  gauging  points  in  order  to  get 
greater  accuracy  than  is  possible  by 
human  touch.  A  gauge  of  this  character 
would  comprise  an  article  of  great 
length,  and  would  not  be  very  enlight- 
ening to  the  reader,  for  its  use  would 
only     cover     certain     conditions,     and 


will  give  us  the  principle  of  all  gauges, 
which  is  the  main  point  in  view. 


LESSON  V. 
When  designing  gauges,  a  few  im- 
portant points  should  be  borne  in  mind. 
A  well-designed  gauge  should  be  light, 
rigid  and  easily  manufactured.  When- 
ever possible  avoid  square  corners,  be- 
cause a  square  corner     can     not     be 
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would  nqjt  be  used  universally.  We  will 
confine  ourselves  to  ordinary  gauges, 
and  let'our  ingenuity  help  us  out  when 
we  arrive  at  a  point  where  a  special 
gauge  is  required. 
The  gauges  which  we  are  to  study 


Pig.  3 — Special  Gage  and  Piece  to  be  Measured. 

ground ;  but  by  making  clearance  holes 
at  the  corners,  however,  there  will  be 
no  difficulty  in  grinding.  See  the 
**depth*'  gauges  in  illlustrations ;  also 
length  "gauge''  in  drawing  of  model; 
all  of  which  show  clearance  holes.  Pro- 
vision should  always  be  made  for  grind- 
ing the  gauging  points  of  gauges.  It 
is  sometimes  necessary  to  construct  a 
gauge  with  a  number  of  pieces  to  fa- 
cilitate the  grinding.  All  gauging 
points  should  be  hardened,  ground  and 
lapped  to  prevent  wear  and  insure  ac- 
curacy. An  exception  to  this  rule  is 
the  thread  gauge,  which  is  generally 
left  soft,  for  the  process  of  hardening  is 
liable  to  distort  the  shape  of  the  thread 
and  make  it  inaccurate. 
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The  simplest  form  of  g^uge  is  the 
"bar"  gauge,  used  for  determining  the 
diameter  of  large  holes.  It  consists  of 
merely  a  wire  or  round  bar  of  steel 
about  3-8  of  an  inch  in  diameter,  hard- 
ened and  ground  rounding  at  the  ends, 
the  length  over  all  is  the  gauging  size.  A 
gauge  of  this  kind  is  not  shown  in  the 
illustrations;  instead,  a  "plug"  gauge 
is  sho^^-n,  which  performs  the  same  op- 
eration a  good  deal  more  satisfactorily. 
Of  course,  the  "bar"  gauge  has  some 


g^uge  for  testing  the  piece  to  fit  the 
hole.) 

For  the  benefit  of  those  who  do  not 
know  how  gauges  are  used,  we  have 
drawn  a  piece  of  work  to  be  gauged, 
with  letter  dimensions,  which  corre- 
spond with  the  gauges  shown  in  illus- 
trations, and  think  it  will  make  the 
gauging  clear. 

A  gauge  which  has  been  the  cause  of 
serious  thought  is  the  "snap"  gauge. 
There  are  three  diflFerent  kinds  of  snap 


Fig.  4— Spedml  Gage. 


a<lvantages ;  it  can  be  used  in  a  deep 
hole,  and  is  better  than  the  plug  gauge 
for  ver>'  large  diameters,  where  the 
plug  gauge  would  be  too  heav}*;  but 
for  the  general  run  of  work  the  plug 
gauge  is  preferable.  A  ''ring"  gauge 
should  always  accompany  the  plug 
gauge,  for  the  purpose  of  testing  the 
accuracy  of  the  plug,  and  also  to  be 
used  in  conjunction  with  the  plug  in 
making  fits.  A  "ring"  gauge  is  shown 
with  the  drawing  of  the  plug.  (A  plug 
gauge  is  used  for  testing  the  hole  :  a  ring 


gauges  sho^Ti  in  the  drawings  with  this 
lesson;  an  ordinar>'  drop-forged  com- 
mercial snap  gauge,  a  'limit"  snap 
gauge  and  an  up-to-date  limit  snap 
gauge.  The  first  two  gauges  do  not  re- 
quire any  explanation  other  than  to  re- 
fer the  reader  to  the  drau"ings  of  them, 
which  show  them  quite  plainly. 

The  "limit"  gauge  is  used  ver}*  ex- 
tensively; in  fact,  it  is  adopted  wher- 
ever possible,  for  it  allows  the  work- 
man a  little  leeway  with  his  work,  mak- 
ing it  possible  for  him  to  feel  his  way 
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and  to  know  just  where  he  is  at.  By 
trying  one  side  of  the  gauge,  then  the 
other,  he  can  tell  just  how  much  more 
stock  must  be  removed  to  have  his 
work  right.  As  a  rule,  a  1-2  thous- 
andth of  an  inch  below,  and  a  1-2  thous- 
andth over  the  exact  size,  is  a  good 
limit  for  a  snap  gauge. 


Sm|^^ 


Pig.  5— Limit  Gage. 

Now  take  a  look  at  the  Modem  Limit 
Gauge.  You  will  observe  that  it  is 
made  of  five  separate  pieces,  consisting 
of  three  side  pieces  and  two  size  blocks, 
held  together  by  four  filister  head 
screws.  You  will  also  note  that  it  is 
really  two  separate  gauges,   held   to- 


Fig.  6^Swip  Gage  for  Diameter  B. 

gether  by  one  of  the  sides,  which  acts 
as  a  gauging  point  for  both  ends. 

It  has  bten  found  by  the  experience 
of  some  of  the  best  gauge  makers  that 
this  style  of  construction  is  the  proper 
way  to  bwld  a  snap  gauge;  ahhough  a 
little  more  expensive  to  make  than  the 


solid  gauge,  it  is  more  accurate  and  eas- 
ier to  repair.  In  order  to  distinguish 
the  difference  between .  the  large  and 
small  ends,  or,  we  might  say,  the'  plus 
and  minus  ends  of  the  gauge,  the  cor- 
ners at  the  large  end  are  made  round- 
ing, and  at  the  smaller  end  beveled. 
(Notice  this  on  the  gauge  shown.) 


.VVA^A    ^.^^^^^ 

fctYiiS- 

C af 

V  '  1 

Fig.  7 — Adjustable  Thiecd  Gage. 

Two  kind  of  "thread"  gauges  are 
shown;  one,  a  solid  ring  gauge,  with 
the  plug  to  correspond ;  the  other,  the 
modern  style  of  adjustable  gauge.  Do 
not  misunderstand  the  meaning  when 
we  say  "adjustable,"  for  it  is  only  ad- 
justed when  wear  makes  it  inaccurate; 
to  insure  its  not  being  tampered  with, 
ih?  screw-slots  are  filled  with  scaling- 


Fig.  8 — Snap  Gage  for  Diuiii.  D. 

wax;  the  only  time  it  is  ever  adjusted 
is  when  it  goes  to  the  tool  room  to  be 
set. 
The  other  gauges  are  simply  shown 
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to  give  an  idea  of  the  variety  of  forms 
gauges  take ;  they  really  need  no  expla- 
nation, for  the  drawings  show  them 
clearly* 

The  gauge  shown  with  the  triangular 
shape  is  made  of  cast-iron,  with  hard- 


When  gauges  have  to  be  made  to 
gauge  very  large  work,  they  are  some- 
times constructed  of  aluminum. 

A  gauge  we  have  not  mentioned  is 
the  micrometer  gauge.  This  style  of 
gauge  can  be  found  illustrated  in  most 


Fig.  8— Plug  Gage. 


Fig.  0— Plug  Thread  Cage. 


ened-  g^augin^^-pin  and  block.  The 
dotted  lines  show  the  piece  being 
gauged.  The  cast-iron  bracket  forms 
a  strong,  yet  light  body  for  the  gauge. 
This  form  of  gauge  is  used  very  ex  ten- 
sive! v. 


any   small   tool   catalogue. 

S.  E.  IU)YXT()X.     , 

310    Hancock    Street,    lirooklyn,    Xew 
York  City. 
November  1,  IIM)."). 
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Diagrams  of  Curves  for  Shaft 
Deflections. 


This  illustration  and  the  two  previous  ones  are  diagrams  of  curves  for  shaf 
(ieflections.     A  very  fine  description  of  similar  ones  appeared  in  the  August  issue. 
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Drawing  Boards. 

By  B,  R.  WINSLOW. 


H  E  necessity  for  more  than 
one  drawing  board  of  the 
same  size  may  not  appear 
to  the  reader  until  be 
remembers  se\*erd  occa- 
sions when  two  such 
iKMuds  would  have  sa\^  much  time 
and  i^tibably  some  money.  There 
is  lurtlly  a  draftsman,  especially  a  de- 
signer, who  has  not  felt  the  need  of 
another  drawing  board  lar^e  enough 
fur  the  work  in  hand,  and  found  that 
his  extra  boards  were  too  smalL 

Drawing  boards  are  not  the  most 
C3£pensi%*e  accessjiries  to  the  drafts* 
man  s  outfit,  but  they  arc  expensive 
cnocigh  to  deter  the  student  £rom  pur- 
chasing more  than  required  for  his  im- 
mediate ncok.  It  is,  howtver,  quite 
unnecessary'  to  purchase  more  boards. 
\\Tth  a  hammer  and  a  sam*  and  bm  Hi- 
tic  skills  two  good  boartls  can  be  made 
for  the  cost  of  oi>e  boughten  board 
The  drawing  show*s  such  a  board;  il  is 
not  ditficuh  to  make  ami  it  will  give 
senrice  equal  to  aay  store  boanL 

The  stie  of  this  board  is  IfeiH.  or 
three  inches  longer  than  the  sran4atil 
board.  The  largest  sheet  of  paper  that 
can  be  tised  on  the  standard  board  o{ 
this  wwhh  tlG  inches)  is  t3xM,  which 
allows  a  margin  of  oaly  ooe-iulf  nich 


all  around.  With  this  board«  by  fas- 
tening the  |)aper  one-half  inch  from 
the  left  hand  side  of  the  board,  a  space 
of  three  and  one-half  inches  is  obtainetl 
on  the  right  haml  side.  This  space 
will  be  found  convenient  for  holding 
pencils  and  toob.  Here  they  arc  under 
the  draftsnuin's  hand  and  out  of  the 
way  uf  tlic  twcnty-onc  inch  T-square. 


^^0• 


iui>-.v  ys**-t  lUA-v  to  use  a  table  that  is 
btu  a  triHe  larger  than  the  board  will 
appreciate  the  convenience  of  this  ex- 
tra space.  Wlien  the  table  is  qttste 
snuD,  one  or  two  tacks  driren  partly 
into  the  right  hand  edge  of  this  long 
t^>anl  i^nll  take  care  of  the  triaiiglcs. 

The  board  l^x^r  b  lait^fO,  with  two  < 
ioch  strips  at  tmch    end*    m    {vevei 
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warping.  This  method  of  construction 
docs  away  with  the  usual  clumsy  cleats 
on  the  bottom.  To  build  two  of  these 
boards  will  require  one  piece  3-4x16x40 
and  one  piece  3-4x2x04  well  seasoned 
pine  free  from  knots,  and  one  piece 
1-4x3-4x04,  seasoned  oak.  By  sawing 
the  first  piece  in  half,  and  the  other 
pieces  in  four  parts,  sufficient  material 
will  be  obtained.  Having  cut  the 
pieces  to  the  required  size,  they  should 
be  taken  to  a  carpenter,  who  will,  for  a 
few  cents,  run  the  groove  in  each  end 
to  receive  the  oak  tongue.  The  parts 
are  then  ready  to  be  assembled. 

First  glue  the  oak  tongue  into  the 
ends  of  the  board,  but  do  not  let  it 
dry.  Cover  the  grooved  edge  of  the 
cleats  and  also  the  inside  of  the  groove 
with  glue,  fit  them  to  the  board  and 
place  in  a  suitable  clamping  device  to 
dry. 


Fig  2. 

The  glue  to  use  is  the  kind  known 
as  "fish"  or  "mesh"  glue ;  the  kind  with 
the  horrible  odor.  Don't  be  stingy  in 
applying  the  glue.  There  is  no  danger 
pi  getting  on  .too  much  glue;  the  sur- 
plus will  squeeze  out  when  the  clamp 
is  applied,  and  can  be  easily  scraped  off 
when-  dry.  But  do  not  try  to  wipe  it 
off  before  it  dries  thoroughly. 

The  clamping  device  is  very  easily 
constructed.  Two  pieces  of  wood 
(a,  a'  Fig,  2)  are  screwed  to  a  table  or 
the  floor,  about  28  inches  apart.  The 
board  is  placed  against  one  of  the 
pieces,  a',  and  between  the  other  end 


of  the  board  and  the  other  piece,  a', 
two  wedge-shaped  pieces,  b,  b',  arc  in- 
serted. They  are  pushed  together  as 
tightly  as  possible  w^th  the  hands,  and 
then,  with  two  hammers,  they  are 
driven  home  simultaneously. 

When  thoroughly  dry  the  glue  that 
has  squeezed  through  the  joints  is  re- 
moved, the  worst  of  it  with  a  knife  and 
the  rest  by  scraping  with  a  piece  of 
glass.  Two  screw-eyes  in  one  end  of 
the  board,  by  w^hich  it  may  be  hung  up 
when  not  in  use,  completes  our  home- 
made drawing  board. 

Manufacturers  of  drawing  boards 
dwell  much  upon  the  accuracy  of  their 
boards,  which  creates  the  impression 
that  accurate  work  cannot  be  done  on 
any  board  except  those  manufactured 
by  an  expert.  The  amateur  doubts  his 
ability  to  construct  a  board  in  which  the 
bottom  edge  is  at  an  "exact  right  angle 
to  the  worlfing  end,"  but  this  is  not  at 
all  necessary.  If  the  working  end  is 
straight  all  lines  drawn  along  the  T- 
square  blade  will  be  parallel,  although 
they  may  not  be  parallel  with  the  bot- 
tom of  the  board,  and  the  same  may  be 
said  of  perpendicular  hues  drawn  with 
T-square  and  triangles. 


Electricity  in  the  Drafting  Room 

By  Howard  S.  Knowlton. 

Among  the  conveniences  which  fa- 
cilitate economical  production  in  the 
modern  drafting  room  electricity  plays 
a  very  prominent  part.  The  most  im- 
portant work  of  electricity  in  the  draft-* 
ing  department  is  the  illumination  of 
di  awing  boards  and  the  lighting  of  the 
room  as  a  whole.  Of  late  years  the 
importance  of  a  flexible  source  of  light 
which  will  not  in  any  way  vitiate  the  air 
has  been  widely  recognized,  and  it  is 
safe  to  say  that  the  incandescent  lamp 
solves  the  probleri  better  than  any 
other  illuminant.    There  is  no  deterior- 
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ation  of  valuable  tracings  and  data  as 
in  gas  lighted  quarters;  with  first-class 
wiring  the  fire  risk  is  practically  nil, 
and  the  light  can  be  carried  wherever 
it  is  wanted  with  the  utmost  satisfac- 
tion. As  a  general  rule  each  drafting 
board  should  be  provided  with  a  lamp 
and  shade  which  can  be  adjusted  at 
the  pleasure  of  the  draftsman,  even 
though  the  illumination  of  the  room  as 
a  whole  may  be  excell**nt.  By  install- 
ing a  large  number  of  high  candle 
power  lamps  in  the  ceiling  of  a  draft- 
ing room,  the  need  of  individual  lamps 
at  the  drawing  tables  may  be  greatly  di- 
minished, but  this  practice  is  likely  to  be 
rather  expensive  in  comparison  with 
the  plan  of  providing  a  reasonably 
good  general  illumination  throughout 
the  room,  reinforced  by  special  lighting 
at  the  boards.  There  is  really  no  need 
of  brilliant  lighting  all  through  a-  draft- 
ing room — the  area  requiring  intense 
light  is  concentrated  simply  at  the 
drawing  boards. 

Photographic  work  is  often  carried 
on  in  the  drafting  department,  and  the 
installation  of  a  dark  room  as  an  ad- 
junct is  a  common  practice.  The  in- 
candescent lamp,  fitted  with  a  ruby  or 
orange  bulb,  is  far  superior  to 
the  candle,  oil  or  gas  lantern, 
and  it  can  be  purchased  in  as 
small  candle  power  as  any  com- 
mercial work  requires:  The  ability  to 
turn  an  incandescent  on  or  off  in  a  dark 
room  without  using  a  watch  is  a  point 
of  great  convenience.  Portable  ex- 
ploring lamps  are  often  employed  in 
identifying  blue  prints  and  tracings  in 
cases,  hunting  for  dropped  articles,  etc., 
without  the  slightest  danger  from  fire. 
The  arc  light  blue  printing  machine  isv 
an  extraordinarily  convenient  piece  of 
apparatus,  when  the  number  of  prints 


to  be  made  daily  are  large,  and  when 
independence  of  the  rather  fickle  sun  is 
of  great  commercial  importance. 

The  fan  motor  is  a  useful  contrivance 
in  the  drafting  room,  and  its  pleasing 
influence  on  hot  summer  days  has  a  real 
value  in  expediting  the  production  of 
work.  Drafting  is  a  close,  confining 
task,  and  pure  air  is  a  vital  necessity  to 
its  healthful  pursuit.  The  fan  motor 
has  its  winter  uses  in  assisting  the  dis- 
tribution of  warm  air  from  radiators, 
thawing  out  window  panes,  and  at  all 
seasons  it  is  convenient  when  it  is  de 
sired  to  dry  photographic  plates  quick- 
ly. In  very  large  drafting  departments 
the  small  motor  finds  a  ready  use  in  op- 
erating dumb  waiters  or  conveyors  be- 
tween the  drafting  room  and  the  shop, 
or  between  the  engineering  and  draw- 
ing office.  Electric  flat  irons  are  often 
of  great  use  in  hastening  the  drying  of 
blue  prints. 

No  drafting  room  is  complete  with- 
out a  telephone  at  the  department 
head's  desk,  connected  with  the  out- 
side world  as  well  as  with  the  internal 
departments  of  a  .company's  organiza- 
tion. Great  inconvenience  and  loss  of 
time  almost  always  results  from  the 
short-sighted  economy  of  denying  the 
drafting  department  telephone  service. 
Finally,  the  drafting  room  itself  offers 
an  excellent  field  for  the  installation  of 
electric  signals  between  the  chief's  desk 
and  the  subordinate  tables  or  boards. 
Given  an  outfit  of  low-toned  buzzers  or 
miniature  lamp  signals,  the  department 
head  can  call  any  one  of  his  men  with- 
out breaking  into  the  trains  of  thought 
being  carried  on  through  the  rest  of 
the  department,  which  is  no  small  econ- 
omy in  the  course  of  a  year's  work. 
Howard  S.  Knowlton, 

218  Church  St.,  Newton,  Mass. 
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lif  the  liest  graik\  thus  allowing  better 
uiai^neiisitig  and  dt-mag^ictising  effect^, 
rpon  the  core  or  the  two  legs  of  the 
tnngitel  arc  placed  two  coils  of  wire, 
which  arc  usiiaUy  wound  ui>ori  light 
2!i|iools  and  then  slipped  on  over  the 
iron  core.  These  coils  are  wound  in 
uppostie  directions  so  that  the  lines  of 
torce  from  each  magnet  will  coincide, 
thus  making  the  ends  or  p<:>les  of  the 
magnet  Xorth  and  South,  respectively. 

The  quantity  of  mre  and  the  size 
ised   in   thetr   construction   varies   ac- 

:)nling  to  wliat  the  magnet  is  to  he 
used  for,  also  the  amount  of  strength 
that  ts  required  in  performing  the  nec- 
fcssarv  work. 


When  the  piLsli  l>utton  is  pressed,  tl 
current  from  the  battery*  which  is  eon- 
necteil  in  series  with  the  push  and  il 
hell,    immediately    flows    through    ihi 
electro-magnet,  then  t<i  the  pivoted  ar- 
mature, which  is  pressed  gently  by  i|^| 
spring  against  this  contact  screw,  fror^" 
which  it  flows  back  to  the  batter>'.  The 
instant  the  current  passes  around  t 
coil  the  soft  iron  case  becomes  a  stron 
elect ro-magnet,  and  its  two    poles    at* 
tract  the  iron  armature  which  is  phc 


FiiE    tS— Elecfro  MArtic-t 


It   was    Ur:  t!    !i;tr  "  hr 

magnet  are  v   ■  .  vcr>'  fii  :eii 

wire  woond  upon  the  spool,  that  the 
strength  is  greatly  incTease«l, 

One  of  the  most  common  uses  to 
which  this  style  ot  electric  magnets  3u^ 
put  is  in  the  iirilinary  electric  l>eH  which 
may  be  seen  in  almost  every  house  of 
today.  The  electric  bell  in  its  most  sim- 
ple form  cotisists  of  an  electro-tnagnet 
mounted  tipon  a  soitable  bsr.  Opposite 
the  poles  is  placed  a  ptroted  armatttre 
*ng  the  hammer  of  the  bell,  Tbe 
.....an  of  the  spring  of  the  arraature 
presses  it  against  a  contact  screw, 
which  is  a  part  of  the  circutt  of  the 
electro  -  magiiec  The  two  contact 
points  are  made  of  platiiimn*  which  pre- 
vents the  points  from  oorrodbig.  and  ts 
iKH  affected  in  any  way  by  the  electric 
spark  which  is  carried  by  the  artnatttre 
vibrating. 


Pi« 


--BeH  Outfit  rd 


opposite.     The  instant  the  armatttre 
dran^  au^v  from  thi*  contact  screw 
wanl  the  magnets  the  path  for  tbe 
eric  c*!rrem  is  ar  once  broken  and  the 
magnet  immcdialt'  its  magnet* 

ism.  alhywtng  the  *i .   :-  to  faD 

by  the  tension  of  the  s^^nng  against  t! 
contact  screw,  wh  the 

is  again  closed  aiv.  ..  -  ar:xtalttre 
vibrate  back  ami  forth  .it  a  tery 
rate  as  long  as  the  current  m  made  i 
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plete  at  the  pu^h  button.  The  armature 
carries  with  ii  ihe  metal  hammer  vvhicl*» 
in  Its  vibrating,  raps  against  the  mclal 
gonff,  jirotlucing  the  ringing  effect. 

The  elcclric  l>ell  used  for  call  l)ells 
and  in  houses  is  ahnost  indispensible. 
When  two  or  more  of  the  bells  are 
needed^  different  toned  bells  are  gener- 
ally used  in  order  to  distinguish  them. 
In  large  houses  and  in  hotels  it  would 
be  impossible  to  detect  each  individual 
ring  by  the  difference  in  the  tone  of 
the  bells  alone.  Thus,  when  a  large 
number  of  circuits  are  required,  what  is 
known  as  the  annunciator  is  used. 

The  size  and  shape  of  these  vary  ac- 
[cording  to  the  number  of  independent 
[clreuits  requiretl.  In  one  of  these  in- 
struments an  dcciro-magnet  is  ar- 
I ranged  fc»r  each  circuit*  and  upon  the 
[closing  of  the  circuit  by  the  push  but- 
or  some  other  means  the  magnet 


Pig,   17^  Au  It  ti  »d{i  t  ur, 

an  I  acts  an  iron  armature,  which  re- 
leases a  little  lever  and  allows  a  small 
pointer,  which  is  placed  upon  the  face 
of  the  instrument,  to  point,  by  the  ten- 
sion of  a  spring,  tn  [he  given  number 
or  character 

The  returning  of  tlie  pointer  to  its 
original  position  is  done  by  pushing  in 
the  lever  which  projects  from  the  lo\\*er 
side  of  the  case.  In  this  way  any  num- 
ber of  calls  may  be  distinguished  with- 
otit  confusion.  These  instruments  are 
of  nnlimited  value  in  hotel  service,  do- 
ing awav  with  a  tni  of  vmiiecessary 
travel. 


Various  forms  of  these  instruments 
are  used  by  the  Jire  department  and  po- 
lice service,  whereby  the  place  nf  the 
alarm  is  inunediatcly  shown  on  the  face 
t»r  diaL 

Other  instrtuuents  in  which  the  elec- 
tro-magnet are  very  commonly  used 
are  the  electric  telegraph  si Hinder  and 
the  electric  relay, 

Joseph  Henry  was  practically  the 
first  to  use  the  electro-magnet  for  tele- 
graphic purposes.  In  1H31  he  con- 
structed in  rather  a  crude  form  what 
we  may  call  the  first  electric  magnetic 
lelegrapli. 

1  he  telegraph  sounder  as  we  know 
u  at  the  present  time  was  greatly  im- 
prr»ved  and  perfected  by  Samuel  Ftnley 
Jireede  Morse.  Morse  was  in  all 
senses  of  the  word  an  American  genius, 
being  born  at  the  foot  of  Breed's  Hilb 
Charlesttnvn,  Mass.,  on  April  2Tth, 
IVJi.  It  was  not.  hrjwever,  until  IHUS, 
while  on  his  way  fiomeward  from  Eng- 
land, that  he  began  to  dream  of  Ihe. 
wonderful  possibilities  whereby*  mes- 
sages  could  be  sent  along  a  wire  by  the 
ai<l  of  the  elcclric  current.  His  first 
successfully  working  instrument  was 
made  in  the  year  183G,  and  from  that 
time  on  the  instrument  has  been  rapidly 
developed  to  what  we  know^  it  today. 

It  will  not  be  necessary*  however,  in 
this  article  to  go  further  into  detail 
with  the  development  of  the  telegraph 
and  the  adoption  of  its  use  throughout 
the  country.  (For  a  better  and  more 
accurate  account  see  **Wire  and  Wire- 
less Telegraphy/'  by  Moore.) 

A  telegraph  sounder  as  used  today 
may  be  seen  in  one  of  the  accompany- 
ing illustrations. 

!r  consists  of  a  pair  of  strong  electro- 
magnets mnunled  uptu)  a  metal  bar, 

Tliese  magnets  are  usually  well  con- 
structed and  are  protected  from  outside 
injury  by  a  hard  rublicr  shell,  which  is 


flrawn  on  t*ach  individual  coil. 

Mounted  directly  over  the  poles  of 
these  two  mag:ncts  i$  a  soft  iron  arma- 
ture, which  is  attached  to  a  pivoted 
()niss  lever  'dUi\  is  allowed  to  move  free- 
ly* one  cud  moving  between  two  adjust- 
able  set  screws,  from  which  the  click  o! 
the  instrument   is  made. 

A  small  spiral  spring  is  attached  to 
the  apposite  end  of  the  lever,  which 
draws  it  against  the  upper  screw  when- 
ever the  current   is  interrupted 

Sending  the  electric  current  with  the 
interruptions  through  he  line  upon 
which  the  sounder  is  connected  will 
cause  the  lever  to  move  up  and  dowfi 
between  the  two  set  screws*  Different 
nuivements  atul  combinations  of  these 
movements  represent  diflferent  letters 
of  the  alphabet. 


The  st>ccial  sprmg  on  the  lever  ui 
the  sounder  may  be  adjusted  according 
to  the  strength  of  the  electric  current 
passing  through  the  line. 

The  ordinary  telegraph  sounder  re- 
quires a  comparatively  strong  eleciric 
current  sufficiently  strong  to  operate 
it  so  as  to  make  the  d*»ts  ^smI  4  1a she  < 
easily  distinguishable. 

One  can  readily  see  that  uixm  long 
commercial  lines  where  a  large  number 
of  instruments  are  necessary  that  quite 
a  r  rrent  is  necessary  to  obtain 

the    .^     ...  results. 

THe     reader     has     previously     liad 


explained  to  him  that  Henir 
fuuutl  upon  using  a  large  amount 
uf  very  fine  wire  the  lines 
of  force  were  greatly  increased,  there- 
fore producing  greater  magnetic  effects. 
Also  when  very  fine  wire  was  used  a 
very  weak  current  produced  quite  an 
effect  upon  the  core,  otherwise  it 
would  scarcely  be  affected. 

Now  instead  of  mounting  a  heavy  ar- 
mature and  lever  opposite  the  poles  of 
these  so  constructed  magnets,  we  will 
place  a  very  light,  delicate  lever  and 
armature.  The  spring  used  is  also 
very  sensitive. 

rhis  lever  is  mounted  perpendicular 
to  the  bar  of  the  instrument  and  the 
upper  end  is  allowed  to  move  between 
two  adjustable  screws.  The  distance 
between  these  screws  is  very  small  and 
the  movement  of  the  lever  is  thereby 
greatly  reduced. 

The  electro-magnets  or  coils  of  this 
instrument  are  connected  upon  the 
main  lines  through  which  the  feeble 
electric  current  |>asses.  and  as  before  ex- 
plained, operate  the  very  light  armature 
ami  lever.  It  would  l>e  almost  impossi- 
ble to  detect  the  dots  and  dashes  from 
the  nearly  noiseless  movement  of  this 
lcvcr»  so  the  screw*  upon  which  the  lever 
is  presses  against  by  the  tension  of  the 
spring  is  insulated  from  the  lever  itself, 
and  what  is  called  the  local  battery  b 
co«necte<l  with  the  lever  and  the  other 
screw,  which  completes  the  circuit. 
This  local  battery  consists  of  a  strong 
batter>%  not  connected  upon  the  main 
line  in  any  way.  Comiected  in  series 
is  an  ordinary  telegraph  sounder  hav- 
ng  a  heavy  lever,  as  before  described, 
irom  which  the  signals  are  dtstincdy 
determined. 

When  the  tntermittenl  current  is 
sent  through  the  main  line  by  the  oper- 
ation of  the  key«  which  is  connected 
in  series  ^ith  same,  the  verj'  weak  cor- 
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rent  passes  around  the  very  fine  wire 
upon  the  magnets,  causing  the  arma- 
lure  or  the  light  lever  to  attract.  When 
the  lever  is  attracted  an  electrical  con- 
liKt  is  made  with  the  uninsulated  screw 
and  in  this  way  acts  as  a  sort  of  a 
switch^  opening  and  closing  the  local  or 
strong  circuit,  which  in  turn  operates 
the  sounder  from  which  the  signals  are 
determined. 

This  instnmient  which  is  used  to  in- 
irodiice  a  strong  current  into  a  local 
circuit,  independent  of  the  main  line, 
m\  which  in  turn  is  made  to  operate 
Jiiiich  coarser  instruments  from  which 
the  messages  are  taken,  is  called  a  re- 


Fig,  1&— Electric  Telegraph  Reluy. 

lay.  It  is  supposed  that  Edward  Davy, 
a  great  scientist,  was  the  originator  of 
the  perfected  relay,  although  Joseph 
Henry  was  the  first  to  construct  a  deli- 
cate instrument  whereby  very  fine  insu- 
bled  wire  was  used  in  large  quantities. 
(Jne  cannot  easily  estimate  the  real 
value  of  the  electric  magnet  in  all 
branches  of  electrical  work.  We  have 
in  this  chapter  only  given  a  brief  ac- 


count of  some  of  the  principal  uses: 
those  which  we  are  constantly  using  in 
our  every  day  life.  There  are,  how- 
ever, a  thousand  and  one  more  ways  in 
which  the  electric  magnet  may  be  em- 
ployed. 

We  are,  in  this  twentieth  century,  liv- 
ing in  a  world  of  electrical  marvels  and 
discoveries.  Hardly  a  day  passes  but 
what  some  new  discovery  brings  to 
light  the  vast  and  unlimited  future  of 
the  electrical  field,  which  waits  in  store 
for  the  men  who,  after  almost  endless 
researches  and  with  determined  perse- 
vcrence,  bring  to  the  world*s  notice  the 
wonderful  possibilities  of  the  future  and 
the  simplicity  of  the  things  of  the  past. 

The  next  chapter  will  be  in- 
tensely niteresting,  wherein  we  will  try 
to  place  before  our  readers,  in  as  simple 
language  as  |>ossible,  one  of  the  most 
wonderful  and  perhaps  unexplainable 
porpcrties  of  electricity,  viz.,  electrical 
induction, 

I  would  advise  all  to  carefully  and  in- 
telligently follow  it,  because  the  foim- 
dation  of  many  of  the  electrical  ma- 
chines and  instruments  which  are  in 
the  front  rank  today  are  based  upon  its 
laws  and  actions.  If  the  reader  ob- 
tains a  good  practical  understanding  at 
the  start  many  of  the  now  wonderful 
and  almost  unaccountable  phenomeuas 
will  be  made  plain,  simple  and  clear, 

(To  Be  Continued.) 
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Hydrostatics. 
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F  a  piece  of  glass  tttbiog  of 
very  small  bore  be  placed 
in  water,  tbe  water  will 
rise  ID  the  ttibe  abo\*e  its 
oatside  surface  agaittsi  the 
force  of  gravity*  Upon 
withdrawing  the  tube  it  will  be 
found  that  the  filler  has*  wet  the  sur- 
face of  the  tube.  If  the  tube  be  placed 
m  mercury,  this  liquid  within  the  tube 
will  be  depressed  bel<^w  the  outside 
surface.  If  the  tube  be  withdrawn^  it 
will  be  seen  that  the  merciu^*  did  not 
wet  the  glass,  h  is  found  to  be  true 
that  all  It^juids  that  wet  the  siu^ace  of 
solids  placed  within  them  will  be  lifted, 
while  those  that  do  not  will  be  de- 
pressed. Archimedes'  principle  shows 
that  when  a  solid  is  immersed  m  a 
liquid,  it  dispbces  a  volume  of  Uquid 
equal  to  itself.  The  pressure  on  all 
skies  of  the  immersetl  body  is  propor- 
tional to  the  depth.  The  lateral  pres- 
sures being  exerted  on  the  surface  at 
the  same  depth  are  e*|ual  ami  balance 
each  other.  The  vertical  pressures  on 
the  top  and  bottom  are  unequal,  be- 
cause of  the  fact  that  these  surfaces 
are  at  unequal  depths. 

The  upward  pressure  on  the  bottom 
exceeds  the  downward  pressure  on  the 
top  an<!  causes  a  luKb*  to  lose  a  por- 
tion of  its  weight.     In  Fig.  1  is  show*n 


a  cube  immersed  in  w*ater.     The  face 
a^  b  b  being  forced  upward  and  is  tlic 
weight    of  a   column   of  liquid   whose 
area  is  that  of  this  face,  and   whose 
height  is  the  depth  of  the  face  below 
the  surface.     Hence  the  upward  pres- 
sure is  equal  to  a  column  of  water  c, 
f,  a.  b.     The   dowmn^rd   pressure   ex- 
erted on  the  surface  a,  b,  is  the  wci-bt 
of  the  column  e,  f,  a,  d.    Tbe  tmbai- 
anced  upH*ard  pressure  is  (E^  F,  a,  b) — 
(E,  F,  c,  d)^=c,  d.  a,  b.     We  suppose 
this  cube  in  Fig.  1  to  be  foiu-  inches  on 
a  side  and  ts  suspended  in  the  water 
so  that  Its  sides  are  vertical  and  its  up- 
per surface  four  feet  below  tlic  siu-fao 
of  the  w^ater.     Then  we  have: — Cube^ 
4'  on  a  sidc=4:x4x4^=64  cu-  inches 
1,T28  cubic  tnches=l  cu.  foot. 
Iron  weighs  -ISO  lbs.  jier  cubic  foot.    J 
Supposing  the  cube  to  be  iron,  then  wi^| 
find  the  weight  W  from  the  proportion™ 
l.::JS  :480  1  :  64  :  W 

480X64 


up- 

ac^^ 


W   = 


umn 


1738 

Thb  cuL>e  15  pressed  down  nv  a 
of  water  4  inches  square  ami  4 
feet  high  or  1-3x1-3x4=4-9  cubic  feet, 
therefore  the  weight  is  obtained  from 
the  proportion.  l>ut  referring  to  flt>al- 
ing  bodies  we  &id  that  the  weight 
body  may  he  less, 
than  the  weight  of  [ 
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This  also  is  "Archimedes'  Principle." 
We  saw  in  the  first  instance  that  the 
upward  pressure  was  greater  than  the 
downward  on  the  immersed  body, 
therefore  the  body  will  rise  to  the  sur- 
face of  the  liquid  and  float  thereon.  In 
the  second  instance,  all  forces  acting 
on  a  body  balance  one  another,  and 
thirdly,  the  resultant  of  the  upward 
and  downward  forces  is  down- 
ward, atid  therefore  the  body 
sinks.  To  prove  this,  a  piece  of  fine 
cedar  or  any  other  like  timber  having 
a  volume  of  one  cubic  inch  is  immersed 
in  water.  It  will  displace  one  inch  of 
water,  which  weighs  .03616  lb.      The 


F^'t 


weight  of  a  cubic  inch  of  pine  is  .02109 
lb.  Then  the  upward  pressure  exceeds 
the  downward  by  .03G1<) — .02109= 
.01507  lb.  The  pine  rises  to  the  surface 
and  a  portion  remains  submerged, 
which  will  displace  .02109  pound  of 
water.  However,  if  we  took  a  piece  of 
marble  and  immersed  it  in  water  it 
would  sink.  The  weight  of  marble  is 
taken  at  .10415  pound  per  cubic  inch 
thus:  .10416— .03616,  and  the  marble 
will  sink  because  it  is  heavier  than 
water.  But  bodies  art  made  to  float 
even  though  they  may  be  several  times 
as  heavy  as  water.  For  instance,  we 
see  iron  and  steel  in  the  shape  of  large 
ships  floating.    This  is  by  giving  these 


metals  their  proi>er  shape,  so  that  the 
weight  of  water  displaced  is  heavier 
than  the  metal,  and  again  we  have  floats 
to  regulate  the  height  of  water  and  so 
operate  the  discharge  of  steam  traps, 
arc  usually  made  of  metal.  This  proves 
more  conclusive  that  metals  float  if 
given  the  proper  shape. 

A  body  is  in  equilibrium  with  respect 
to  movement  of  the  entire  body,  that  is, 
when  all  the  forces  acting  upon  it  equal 
zero,  but  for  complete  equilibrium 
however,  the  two  equal  and  opposite 
forces  must  act  along  the .  same  line, 
as  per  figure  2.    A,  B  is  a  block  of 


wood  floating  in  water.  O  is  the  cen- 
ter of  the  wood,  and  the  resultant  of  all 
the  forces  downward,  due  to  its  weight, 
is  represented  by  0,e,  F,  is  the  center 
of  buoyancy,  and  the  resultant  of  all 
the  upward  forces  is  d,  e;  thus  if  the 
block  is  in  stable  equilibrium  if  the  ac- 
tion of  the  couple  is  to  restore  it  to  its 
original  position,  and  in  unstable  equili- 
brium, if  the  couple  causes  it  to  depart 
more  and  more  from  its  original  posi- 
tion. The  standard  for  solids  and 
liquids  is  distilled  water  whose  tem- 
perature at  39.2**  F.,  and  for  gases,  air 
or  hydrogen  at  32**  F.  We  find  the 
specific  gravity  of  a  b<xly  thus.  If  the 
bo<ly   whose   specific   gravity   is   to  be 
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found  is  heavier  than  water,  then  its 
weight  W  in  air  is  first  obtained,  when 
it  is  after  suspended  in  water  and  its 
weight  W  obtained,  and  this  rule 
stands  good  in  thus.  The  specific  grav- 
ity of  a  body  is  its  weight  in  air  divided 
by  the  loss  of  weight  in  water,  and  we 
apply  this  formula  for  such  a  case : 

But  in  another  case  we  have  where 
the  body  is  lighter  than  water.  To 
find  the  specific  gravity  weigh  both 
bodies  in  fhe  air  and  in  water  to  get 
the  loss  of  weight  in  water.  The  loss 
of  weight  of  the  heavy  body  is  obtained 
in  the  same  manner.  Both  bodies  and 
the  weight  of  the  body  is  subtracted 
from  the  loss  of  weight  of  both  bodies, 
and  the  weight  of  the  body  whose  speci- 
fic gravity  is  to  be  obtained  is  divided 
by  the  difference.  While  the  specific 
gravity  of  a  liquid  may  also  be  found 
by  using  a  flask  of  a  known  weight 
gfraduated  to  hold  a  certain  quantity  of 


liquid.  The  fiask  is  filled  with  water, 
then  some  other  liquid  and  both 
weighed.  The  weight  of  the  liquid,  di- 
vided by  that  of  the  water,  gives  the 
required  answer,  which  will  be  the 
specific  gravity. 


A  Problem. 


Draw  them  without  taking  the  pen  off 
the  paper,  and  with  the  least  asnonnt  of 
retradng 


5TIHJCTI)RAL. 

PormulM  for  Hip  and  Vall«y  AnglM 

In  Roof  Work. 


)Mi«tiAt  n  ftU\* 
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a  ««lft    4tf  «i|^  *tAM  .  . 
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2a. — Tan.  P.=cos.  a. 
3a. — Tan.  V.=sin.  a. 
4a. — ^Tan.  G.=sin.  I. 
7a.— Tan.  M.=cos.  X. 
Now  when  the  two  roof  planes  do  not 


have  the  same  slope  or  when  they  not 
only  have  diflFerent  slopes  but  their  lines 
of  intersection  with  a  hor.  plane  form 
any  L  different  from  90"^  (which  we  will 
term  C),  before  we  can   apply  the   fore- 


S^^.  c-c 


^^sA4^r-  Jy  49y>/;^AT,  *7.r/<"' 


•If I   *^*rT-.w%iu 


\    I. 


W«%     •»**• 
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Current  Topics 


WtTR  Tins  omnber  we  diose  cmx 
fotirtti  irotttme  and  tlie  iixiex  is  iodnded 
SB  Ihk  tssoe.  TIk  January  issue  wiU 
cajTf    some  ^lai^cs  and  t]ii|irof«ii]eiits. 


TmETEAM:         ^  :iid  be  Qotrd  for  an 
orgaottatiKHi  ^  -oiexi  in  some  form 

orodKT.  There  has  been  much  said, 
mis^  more  can  be  said  on  toe  subject. 
Perhaps  sotnrf  hing  aiaty  he  aaid  in  oar 
next  Issue  of  the  ^^Socielies  Ihat  have 
Ukd/* 


Amr 


iiesiG3CEB  interested  in  hassling 
'steahi  rend  an 
the  tnsade  page  of 
front  and  bock  cover.  The  new  magn* 
ine  win  be  the  same  siim  m&  Turn 
DaAFTsiiA?b  and  be  tasoed  tn  Janoanr. 


TfiSSE  ujks  been  some  esqnlrj  ta 
regard  to  sendsig  The  Dkaftsx.u;  da- 
rti«  the  life  of  the  snbacfifaer  for  $io^oix 
This  cnqniiei  said  he  would  wjninglr 
scad  that  price  if  he  cotxhl  be  ptif  oo  the 
Sst  for  fife.  We  hope  to  be  ranang 
this  magaiiae  at  least  25  years  and  wiD 
aeoepC  the  offer^  for  S  we  aie  not  hoe 
heinlldok.  Send  in  a  ten 
'  bin  or  Bwey  order  at  ooce. 


I  think  that  the  prnfepiop  is  axw^ed 
to  some  extent,  aiid  I  hope  the  time^ 


In  order  to  get  a  better  riew  of  the  place 
than  he  coold  from  Ibe  grotmd,  he 
climbed  to  the  top  of  a  tall  stub  of  a 
tree .  When  be  reached  the  top  be  found 
that  the  stttb  was  boQow.  His  foothold 
giving  awaj  be  feil  inside*  dear  to  the 
bottom.  He  must  have  had  some  inter- 
esting  tbonghts  on  the  way  down,  bat 
these  wete  as  nothing  oooipared  with 
bis  fediags  whea  he  faund  a  bear  h^iog 
cnrled  np  doiwa  theie.  The  man's  sod- 
den appeataace  frightened  the  bear  ter 
ribty,  and  with  a  giand  limge  he  sprasj 
np  and  ^artid  for  the  top. 

'Now  is  my  chaacc!'*  thonght 
man.  and  he  grabbed  the  bear  by  the 
whiskers  on  the  sides  of  his  hams  as  be 
hottttdwi  ottt  of  the  hollow,  and  the  ani- 
mal i|iiickly  whisked  hira  o?(  ef  his  per- 
ilotts  predicament. 

I  have  alwi^rs  had  a  gr^^i  c« 
^leci  ior  that  maa.    He  saw  hi 


» 


Now  brothers  let  v§  get  toget 
coinse,  it  is  uaaring  the  hoMays.  and  no 
donbt  some  aie  saviqg  op  their  pennies 
{or  nice  thsi^  mod  a  g^ad  tsase^  bnt  I 
thmk  we  shonki  be  like  that  maa, — grab 
the  oppoftamtr  aad  hold  a  mrrttng,  say 
some  tsme  in  FetAuar3r»  ^  Cleveland. 
Who  win  meet  me  there;  whai  do 
say? 


A  B.  Hai 


Ptfihcrs**  wfll  ofganiie. 

There  aaed  ta  he  a  storr  in  otae  ol  the 

Ed.  Dc^baiM.                                 ■ 

readecs  that  told  ai  a  maawhoweat  la 

I>ear  Sir— Yotnr  cooteaiponrT.  Mr 

look  at  a  piece  of  bad  he  bad  boiigbt. 

A,  R  Hayes,  of  MIT\%aLt1i:<»*  m  hi^  prci 
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posed  by-laws  for  the 'formation  of  a 
(as  he  terms  it)  Operative  Draftsman's 
League,  in  Article  II,  Sec.  1,  states 
that  all  applicants  shonld  he  white 
American-born  or  natnralized  citizens. 
1  would  like  Mr.  Hayes  to  understand 
tliat  this  is  an  era  of  enlightenment 
and  j)ossibilities.  Why  should  not  a 
colored  man  be  a  member  of  the 
league?  There  are  in  this  country  col- 
ored draftsmen  who  are  in  every  re- 
spect practicable  and  very  enterpris- 
ing and  gentlemanly.  The  writer  has 
worked  with  colored  men  and  has  found 
them  very  applicable,  and  there  should 
l)e  no  reason  why  they  should  not  be 
allowed  to  join  such  an  association.  I 
presume,  Mr.  Editor,  Mr.  Hayes  must 
be  connected  with  some  poHtical  party, 
and  possibly  may  take  a  personal  inter- 
est in  politics;  if  so,  he  must  under- 
stand that  the  vote  of  the  colored  man 
is  e(|ual  with  that  of  the  white  man 
when  electing  officers  for  the  highest 
positions  in  the  country,  and  conse- 
quently he  possesses  the  right  to  be- 
come a  member  of  this  association  and 
l»enefit  thereby.  LIXCOLXITE. 

Cleveland,  C).,  Nov.  11th,  IIM)."). 


Civil  Service  Examinations. 

The  U.  S.  Civil  Service  Commission 
announces  an  examination  on  Dec.  13-14, 
1905,  to  secure  eligibles  to  fill  vacan- 
cies which  may  occur  in  the  position  of 
topographic  draftsman  in  any  branch  of 
the  service. 

The  Commission  also  annoimces  an 
examination  on  January  3,  1906,  to  se- 
cure eligibles  to  fill  a  vacancy  in  the  po- 
sition of  electrician,  at  $1,000  j^er  annum 
in  the  Quartermaster's  Dept.,  Washing- 
ton, and  vacancies  as  they  may  occur  in 
any  branch  of  the  ser\4ce  requiring  simi- 
lar qualifications. 

Applie^ants  should  address  the  U.  S. 
Civil  Service  Commission,  Washington, 
D.  C.  for  blanks  and  information. 


•'Modern  Locomotive  Engineering," 
hand-book,  by  C.  F.  Swingle,  M.  E. 

Pocket  book  style,  full  seal  leather 
with  gold  stampings  and  edges.  Price, 
$3.00.  Frederick  J.  Drake  &  Co.,  211 
E.  Madison  street,  Chicago,  111.,  are  the 
publishers. 

The  aim  of  the  author  in  compiling 
this  work  was  to  furnish  to  locomotive 
engineers  and  firemen,  in  a  clear  and 
concise  manner,  such  information  as  will 
thoroughly  equip  them  for  the  responsi- 
bilities of  their  calling.  The  subject 
matter  is  arranged  in  such  a  manner  that 
the  fireman  just  entering  upon  his  ap- 
prenticeship may,  by  beginning  with 
Chapter  I,  learn  of  his  duties  as  fireman, 
and  then  by  closely  following  the  make- 
up of  the  l>ook  in  the  succeeding  pages, 
will  be  able  to  gain  a  thorough  knowl- 
edge of  the  construction,  maintenance 
and  operation  of  all  kinds  of  engines. 

Breakdown,  and  what  to  do  in  cases 
of  emergency,  are  given  a  conspicuous 
place  in  the  book,  including  engine-run- 
ning and  all  its  varied  details.  Particu- 
lar attention  is  also  paid  to  the  air  brake, 
including  all  new  and  improved  devices 
devices  for  the  safe  handling  of  trains. 

The  book  contains  over  600  pages,  and 
is  beautifully  illustrated  with  line  draw- 
ings and  half-tone  engravings.  Plain, 
simple  and  explicit  language  is  used 
throughout  the  book,  making  it  unques- 
tionably the  most  modern  treatise  on  this 
subject  in  print. 


No  writer  of  modem  times  is  as   well 
posted  in  the  matters  ^rt.^.\w\\\^  Vc*  >>cvvi. 
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building  trades  as  Mr.  Fred.  T.  Hodg- 
son, author  of  many  books  on  these  sub- 
jects. The  latest  is  **The  Twentieth 
Century  Bricklayers'  and  Masons'  As- 
sistant/* a  book  of  over  300  pages  writ- 
ten in  the  plain,  progressive  manner  char- 
acteristic of  the  author.  It  is  an  ex- 
haustive treatise  on  all  kinds  of  brick- 
layers* and  masons*  work,  including 
foundations,  bonding,  arches,  chimneys, 
piers,  bridges,  &c.  To  borrow  an  ex- 
pression, *it*s  written  so  you  can  under- 
stand it.'*  Published  by  Frederick  J. 
Drake  &  Co.,  2ri  E.  Madison  street, 
Chicago,  111. 


No  book  on  physics  has  come  to  our 
notice  that  contains  as  much  practical 
everyday  matter  as  the  one  written  by 
Messrs.  Mann  and  Twiss.  It  contains 
450  pages,  eight  full  page  plates,  238 
illustrations,  a  full  index  and  an  ana- 
lytical table  of  contents.  The  aim  is  to 
give  the  student  such  a  knowledge  of 
physics  as  will  enable  him  to  understand 
many  things  that  surround  him  in  nature. 
The  illustrations  are  fine,  many  being 
taken  from  photographs.  It  is  a  splen- 
did book  for  self  .study,  and  an>one  de- 
siring such  help  will  do  well  to  secure  it. 
Price,  $1.25.  Scott,  Foresman  &  Co., 
Chicago,  111. 


*'  Mechanical  Machinists'  Tools"  is  a 
sub-title  to  a  neat  catalog  recently  issued 
by  the  Brown  &  Sharpe  Mfg.  Co.,  Prov- 
idence, R.  I.,  the  pages  of  which  are 
covered  with  illustrations  of  high-grade 
machini.sts'  tools  manufactured  by  this 
firm.  There  are  also  a  number  of  pages 
devoted  to  instruments  used  by  drafts- 
men and  patternmakers.  The  business 
now  conducted  by  the  Brown  and  Sharpe 
Mfg.  Co.  was  founded  by  in  1S33  by 
David  Brown  and  his  son,  Joseph  R. 
Brown.  David  Brown  retired  in  1X41, 
and  the  business  was  continued  by  the 
son  until  1853,  when  Lucien  Sharpe  be- 


came his  partner,  and  the  firm  name 
became  J.  R.  Brown  &  Sharpe.  The 
manufacture  of  steel  rules  and  other 
tools  of  precision  was  begiui  by  Joseph 
R.  Brown  in  1850,  and  in  1852  Samuel 
Darling  began  a  similar  line  of  work. 
The  partnership  of  Darling,  Brown  i!c 
Sharpe  was  formed  in  1866,  and  the  bus- 
iness carried  on  under  that  name  until 
within  a  few  years,  when  the  partner- 
ship was  dissolved  by  the  purchase  of 
Mr.  Darling's  interest.  The  tloor  space 
in  I S53  was  1,800  sq.  ft.,  while  at  the 
present  day  it  is  513,775  sq.  ft.,  or  about 
12  acres. 


New  Inventions. 

The  following  inventions  have  been 
specially  rep<:>rted  for  The  Draftsman 
by  C.  LeRoy  Parker,  Solicitor  of  Pat- 
ents, TOT  Ci  street,  X.  \V.,  Washington, 
D.  C: 


POCKET    C.ALCrL.\TOR. 

Xo.  801,354— Franklin  S.  Beckett; 
October    10,    r.M»."i. 

This  invention  is  a  calculatinj^  chart 
in  the  form  of  a  pocket  tape  desij^ned 
for  computing,  multiplying,  dividinj^, 
ascertaining  the  roots  and  pov.ers  <jf 
numbers,  etc. 

The  object  of  my  invention  is  to  pro- 
vidc  a  simj)le,  compact,  handy  dcvioo 
for  calculating  mathematical  problems 
and  which  may  be  readily  carried  in  the 
vest   pocket. 

Since  every  decimal  has  its  corre- 
sponding ecjuivalent  fraction,  the  nota- 
tion on  scale  fi  bears  a  certain  definite 
relation  to  that  on  scale  T,  so  that  if 
it  is  desired  to  find  the  equivalent  frac- 
tion of  any  decimal  it  is  only  necessary 
to  find  that  decimal  on  scale  0.  Turn 
over  the  tape  and  the  fraction  on  scale 
7  directly  opposite  the  decimal  just  in- 
<Hcate(l  will  i;ive  the  <lesired  result,  r'or 
instance,  to  fmd  the  eciuivalent  fraction 
of    ..SPJT).     Solution:   Find    ".8P^5"    on 
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The  illustrations  show  a  top  plan 
view  and  a  front  elevation  of  the  appa- 
ratus. 

The  whole  device  is  mounted  on  a 
board,  such  as  indicated  at  A,  and  hav- 
ing a  flat  surface  upon  which  the  sheet 
to  bed  marked  may  be  placed  and 
clamped  in  proper  relation  to  the  mark- 
ing tool.  The  marker  controlling 
mechanism  is  mounted  in  a  frame  B, 
of  a  somewhat  irregular  diamond 
sha|H'  and  having  downwardly  extend- 


is::^:  >i:>  ixz  chirve  CK>raer>.  she  krg  C  at 

:hc  rxjir  Owinrtrr  Wsim^  Hfanrcate\i  and 
:h^  brx"Tc>«t>  ixv'^taLtkV  Oi>Rirtecievi  at  C 
w::b:   zl":^   tiiHtr   cr   >:i^>CK>rt    A.  thereby 

r.xr-u::f.::^  -/*:<   it^it.k  to«  be  >v%tir^  up 

^M.rd''I'v'*.:>:r_  v*::h  -.iix-  z;ibl<.  The  i^e^s 
L>L>-  a:  zc.<  •:-::>;rr  c-av-  s^vrrtsfr^  have  3kd- 
'■.is:-'"^:^  cr;irr:rf-"*:C   i-cr^^,   ^E^  with  cLamp- 

r^j."  .■-  -^  z'*^^  •I-r-ic:-'.'"  :r  "irr^  ^r^j.tt<t 
.':a"*-:rvrr    ,• '    :'■»•-    -T'^rv"'::    :■  •    v<    t^itk^'I. 
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G  and  G,  said  shafts  being  arranged  to 
move  in  lines  exactly  at  right  angles  to 
each  other,  one  shaft,  however,  being 
located  in  a  plane  somewhat  below  the 
other.  Each  shaft  is  provided  with  a 
central  boss,  forming  vertical  bearings 
for  vertical  shafts  I  and  I  adapted  to 
both  rotate  and  slide  vertically  in  the 
bearings.  The  shaft  I  carries  at  its 
lower  end  a  slide  i,  through  which  a 
crank-arm  i'  on  the  upper  end  of  the 
shaft  r  may  be  adjusted,  so  as  to  vary 
the  length  of  the  crank  connecticm,  and 
consequently  the  relative  displacement 
of  the  two  horizontal  shafts  G  G'.  The 
lower  end  of  the  vertical  shaft  I'  is  pro- 
vided with  a  support  for  the  marker 
carriage  L,  said  support  being  in  the 
form  of  a  crank  arm  M,  extending  on 
opposite  sides  of  the  shaft  and  parallel 
with  the  crank-arm  i  on  the  upper  end 
of  the  shaft.  The  arm  M  forms  the 
carriage  support  and  has  gnidewa^s  m 
thereon  for  the  carriage  L  The  car- 
riage may  be  clamped  in  adjusted  posi- 
tion by  a  set  screw  m.  The  upper  end 
ot  the  shaft  I  is  provided  with  an  oper- 
ating luufulle  N,  extended  on  both  sides 
of  I  he  shaft  and  provided  with  adjusta- 
ble knob  handpieces  n.  by  which  the 
two  shafts  1  1"  and  the  marker  carriage 
may  be  rv>tated.  The  path  described 
by  the  marker  depends  tipon  the  length 
of  the  crank  t  and  the  adjustment  of 
the  carriage  on  the  carrser  M.  and  both 
vu'  the>c  parts  are  pro\"wle^l  with  gradu- 
at::ocr.>  to  m-dicate  the  adnostment.  The 
a'i;ci:>trTient  o-t  the  crartfc  i  t>  ixuuntained 
by  a.  ><et  scnrw  O.  exter&iaag  axially  of 
th<::  >hift  L  tcs  heid  bvrLiir^  t»jcated  above 
^•^'r    op«;rj.::n-^    aj.rT.vl.r<    ;tnni    serrtng   in 

rh«:r   \.';:rticuJ   '■t-.-virrT^int  oc  thse  shafts 

L   L'  jLT.N.i  ojrT-Tvic':*;:':  i;art>  !:>  ^oc  the  pur- 
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the  arc-shaped  wing  C  to  pass  through 
the  .slot  thus  made.  The  sides  of  the 
leg  B  are  locked  upon  the  wing  C  by 
means  of  the  thumb  screw  E,  which 
passes  through  one  of  the  sides  of  the 
leg,  through  the  slot  e  in  the  wing  C, 
and  by  means  of  a  screw  thread  e'  is 
adapted  to  enter  the  other  side  of  the 
leg  and  engage  the  sc-^w  thread  there- 
in. The  sides  of  the  leg  B  being  flexi- 
ble, the  legs  are  readily  locked  in  any 


position  by  tightening  the  thumb 
screw,  and  thus  causing  the  sides  of  the 
leg  P>  to  grip  the  wing  C.  Ploused  in 
the  log  A  and  bearing  on  the  inner  side 
of  the  leg  and  the  end  of  the  wing  C 
is  a  Hat  si)ring  1 1,  wliicli  forces  the  wing 
as  far  from  the  legs  as  the  nut  D  on  the 
screw  C  will  perniil.  The  leg  B  having 
been  locked  upon  the  wing  C,  a  nice 
atljnstinent  at  any  angle  may  be  ob- 
tained by  turning  the  llunnb  nut  D  on 


tlie  screw  C  against  the  tension  of  the 
spring  H. 

BE\*EL  SQUARE. 

\o.  8o->.0K^— Charles  B.  rarnell ; 
October  IT,  1905. 

This  invention  relates  to  improve- 
ments in  bevel  squares  of  the  kind  hav- 
ing a  stock  or  a  main  bar  and  one  or 
more  blades  pivotally  connected  to  the 
main  bar  and  adjustable  relatively 
thereto  at  any  angle. 

The  object  of  the  invention  is  to  pro- 
vide an  improved  device  for  moving  and 
locking  the  blade. 

In  the  illustration  A  represents  the 
stock,  which  is  split  longitudinally  from 
one  end  nearly  to  the  other  end,  the 
latter  end  having,  however,  the  solid 
portion  a  uniting  the  upper  and  lower 
portions  b  b  of  the  stock,  the  opening 
c  between  the  members  b  b  being  suffi- 
ciently wide  for  accommodating  and 
permitting  free  movements  of  the 
blades  B  B,  which  are  made  flat  and  of 
thin  metal  and  are  pivoted  at  d  d  to 
the  upper  and  lower  separated  members 
b  b  of  the  stock.  The  blades  have  in 
their  end  portions  adjacent  their  pivots 
the  cam  slots  f  f,  in  both  of  which  a 
single  stud  g  engages,  said  stud  being 
carried  by  a  split  slide  block  D,  which 
is  accommodated  in  a  longitudinal 
slideway  or  opening  h\  made  in  both 
members  b  b  of  the  stock.  This  slide 
block  B,  formed  bifurcated  and  having 
the  solid  end  portion  i,  has  the  opening 
j  between  its  legs  k  about  as  wide  as 
the  opening  c  in  the  stock  and  to  give 
sufficient  space  for  accommodation 
therewithin  of  the  thin  metallic  blades 
n  B  at  the  opposite  end  portions 
thereof.  The  longitudinal  movement 
of  the  slide  block  I)  causes  swinging 
movements  oi  both  blades  by  reason  of 
the  engagement  of  the  stud  g  in  the 
cam  slots  f,  and  the  means  for  moving 
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the  slide  hl(jck  endwise  is  found  in  the 
rorl  (i,  which  is  extended  longitudinally 
and  centrally  within  the  stock,  being 
rotatahle  relatively  to  the  latter,  hut  in- 
capable of  endwise  movement  relatively 
thereto,  the  inner  extremity  of  said 
rod,  which  is  screw-threaded,  as  repre- 


-^^^^. 


sentcd  at  m,  screw-engaging  in  the 
solid  part  of  the  slide  block.  The  op- 
erating rod  G  is  provided  at  its  end  ad- 
joining the  solid  end  of  the  stock  with 
a  handle  or  thumb  knob  o.  The  collar 
p,  formed  on  the  rod,  by  its  abutment 
against  the  metallic  trimming  t  pre- 
vents the  outward  movement  of  the 
rod,  while  the  thumb  piece  o  acts  as  a 
shoulder  to  prevent  any  inward  move- 
ment. 


PROTRACTOR. 

Xo.     802,074— Abraham 
October  24,  1905. 


Anderson ; 


This  invention  has  for  its  object  to 
provide  an  impro^'cd  instrument 
whereby  angles,  lines,  etc.,  may  be  laid 
down  on  i)lane,  curved,  regular  or  ir- 
regular surfaces. 

The  illustrations  show  a  plan  view 
kA  the  i)rotractor  and  also  a  view  in 
horizontal  section. 

The  body  A  of  the  protractor  com- 
prises a  chambered  casing,  in  one  side 
of  which  are  formed  openings  a,  and  op- 
I)osite  these  openings  a  are  mounted 
studs  B,  whereon  are  pivotally  support- 
ed the  gage  arms  C.  The  inner  ends 
c  of  the  gage  arms  C  are  preferably 
rounded,  as  shown,  and  set  between  the 
heads  2  and  3  within  the  casing  A.  The 
head  2  is  screw-threaded  firmly  to  the 
reduced  inner  end  of  a  rod  D,  that  ex- 
tends in  manner  free  to  slide  a  sleeve 
E,  that  is  revolubly  held  within  an  outer 
sleeve  F,  that  passes  from  the  inside  to 
the  outside  of  the  casing  A,  the  periph- 
ery of  the  sleeve  F  being  screw- 
threaded  to  engage  corresponding 
threads  formed  upon  the  interior  of  a 
boss  a^  projecting  from  one  side  of  the 
casing  A.  The  outer  end  of  the  clamp- 
ing rod  D  is  formed  with  an  expanded 
screw-threaded  portion  d,  that  sets  over 
the  outer  end  of  the  sleeve  E,  and  the 
outer  end  of  this  sleeve  E  is  i)rovidcd 
with  an  outwardly  projecting  annular 
flange  e  that  overlaps  the  outer  end  of 
the  outermost  sleeve  F.  The  sleeve  E 
is  revolubly  sustained  within  the  sleeve 
V,  but  is  held  against  longitudinal 
movement  with  respect  thereto  by  the 
flange  e  at  its  outer  end  and  by  head  3, 
that  is  screw-threaded  to  its  inner  end. 
Upon  the  outer  threaded  end  portion 
d  of  the  rod  D  is  fitted  the  interiorly- 
threaded  nut  lock  G.  This  lock  nut  G 
is  formed  with  a  milled  rim  g,  whereby 
the  nut  may  be  turned,  and  is  formed 
also  with  an  angular  flange  g',  having 
an  inwardly  extending  annular  rim  g^, 
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that  i.s  sli^^hily  deeper  than  the  flanj^e 
e  at  the  outer  eii<l  of  the  sleeve  E  and 
is  adaotei  to  bear  ai^ainst  the  ex]>andcd 


cup-shaped  open  end  f  of  the  sleeve  F, 
as  shown  in  the  illustration.  This  cup- 
:  haped  outer  end  f  of  the  sloeve  F  is 


milled  upon  its  i)erii)hery  as  at  f,  so  as    I 
to   i)erniit   the   sleeve    F   to  be   readily    1 
irmejl    by    the    thumb   .i  •■!    forefinger. 
V»y  turning  the   sleeve   F   ;iirough  the 
medium  of  its  milled  outer  end  f,  the 
sleeve  F  can  be  moved  in\v2ird  or  otit- 
ward.   carrying   with   it    the   sleeve    E, 
the  rod  D  and  the  heads  "2  and  3,  be- 
tween which  extend  jhc  inner  ends  of 
the  pivoted  arms  or  levers  C.     This  in- 
ner and  outer  movement  of  the  sleeve 
I'  will  effect  a  corresponding  movement 
of  the  arms  C  about  their  pivot  studs 
C.  and  when  the  arms  C  are  thus  moved 
to  any  desired  extent  they  may  be  fixed 
against    further   movement  by   turning 
the  lock  nut  G.  A  set  screw  K,  having 
a  milled    end    k',    passes    through    a 
threaded  hole  in  the  casing  A,  and  the 
inner  end  of  the  screw  K  enters  the 
annular  groove  h'  and  serves  to  hoId:^| 
the  base  h  of  the  standard  H  in  jdaqt  j 
within  the  top  of  the  casing  A.       Bjf  . 
loosening  the   screw   K  the  mount  cjip' 
disk   h   can  be  rotated  on  its  veitiddi' 
axis,  and   by   tightening  the  screw  K 
the  base  h  can  be  fixed  at  any  desired 
position  with  respect  to  the  casing  A; 
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it  travels  by  clockwork  with 
jlectric  motive  force. 
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tion, is  quickly  loaded  and 
unloaded,  and  not  liable  to 
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any  required  speed,  to  any 
distance  of  travel,  and  to 
start  from  and  stop  at  any 
point.  The  current  is  cut 
off  automatically  at  the  end 
of  the  travel  of  the  lamp. 

Lamps  for  either  direct  or 
alternating  current.  110  or 
220  volts, 
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Tbc  Sti»iieiiW  tbe  Ste«B  BKiaeer,  the  F»cucft]  lUn,  the  Electrical  Ha* 
gtiMcr  mad  tbe  Ccdlege  'ProSssor  see  tbercin  m  new  tt|^bi,  iUimtmatt^g 
tte  mr  to  an  ettj  and  effective  metliod  of  stodyii^  the  sit  of  BlectziD* 
Hf.  The  poblisherB  hskre  on  file  ov^r  400  leUen,  the  writen  nagiiig  in 
r&nk  froQi  bcgiimer  to  ooted  Blectiical  Engi&eejs,  oocaiaesitiii;  en  thtt 
merits  of  thii  new  work. 


TARLE  OP  SUBJECTS  t 


I— Witi^* 

U— ElecHtc  •Mtefo,  BHtile  fUli^ 

VI— MHoede  L««k«ct, 

Vtl— Eficrcf  !•  Etestric  CImM. 

MmtBCCisiiil  CaiU. 
tX-CalnUiSM  of  E.  if .  Ft  la  Itoc. 

Irk  Mickint* 
X— CovAUr  E.  M.  F. 
XI— Brttcmia  u4  EA4r  CerWBWu 
XII— Araatsre  ResctioQ- 
XXIE-S^rtiftC' 

ZHT'-WUitliiig  of  DyoiBM  aad  ik.4lyc« 
IV— Ffo^f    Method    Qi   Coraec<Aifc 

DroimMflDd  Mocon— SBll-BaE%IC» 

Xn — Diitttt  of  Damiapi  aai  Uaaat% 
tb«tf  ||top«aa«  «Bd  ham  »  Cum 
T&eiB. 
XVn— AfC  >od  IncaadcMCBl  LflBpfb 
ZVttl^MeaannoC  lueraiwaiL 
XIX— Altemiiinf  CufrefiL 

A  D(ctioa»rr  oTorrf  1900  Ibctrlcai 
W0rdi,  T«reu  »a4  Pbfwn,  livtei  • 
brirf  meaaiag  of  sU  which  ftfiTai  «ai^ 


price  $^,oo,  OetiTcrcd*  1 3d  6dition)  Hn  exceptional  Offer 

VVc  will  tnaO  to  aay  uddreas*  ttpon  receipt  of  price,  one  of  Ibese  books, 
axtd  if  not  sttlslactorx  upon  examinatioo.  will  refund  money  npoc«  re- 
turn of  same  in  good  condltloo.     { Be  your  own  jtudge  of  its  merits. ) 

Hddf-06  THE    DRAFHTSMAIN^ 


Low  Price  BooKs. 


A  r^rnti  of  small  booklets  are   being  prepared,    called   CliaplefS 
and  a  partial  list  i,s  here  gix^en,     Where  the  price  is  attached  the 
lets  are   reaily  for  deli%er>*.         A  (^)  star  alter   the  price 
...u.x^^aies  thai  the  book  is  being  set  up  or  on  the  press. 
Some  have  mort  illiistrations  than  others. 


A  Chapter  on  Pulleys  -  -  25c. 

Containing  matter  on  pulley  arms  huhs«  rims  and  keys  with 
formulas  and  tables* 

A  Chapter  on  Brickwork  -  20c. 

Containing:  matter  on  Brick  Work«  Plastering,  Mortars,  Cements, 
and  Paving.  Rules  for  Calculation. 

AChapter  on  Perspective 
Drawing 20c. 

Containing  articles  on  Distortion  in  Perspective,  Making  Perspective 
Drawing  in  confined  space,  etc. 

The  three  sent  postpaid  for  so  cents. 

The  Draftsman 

I07  ^Ae  Beckman  Bldg.  CLEVELAND,  O. 


* 


PATKNT    APR  It  a6,   T9Q4 

No.  3224 

The  most  pmtical  pens  for  lettering  itriiianngs.  sign  writing,  etc.  1      2     3    4    5 

t^ami  ft  letlcr  ut  a  single  stroke.    No  dexterity  or  knack  rerjuired.    Save  time  produce 
neat  work. 


Our  Drawing  Papers  Always  the  Samel     Always  the  Best. 

Sat^^w  (^h^pim   %immt    ^wui^ 


All  our  Papers  and  other  Goods  are  Warranted  by  us. 

CriTlplelc  CitUli^'   I  v:- •]'!>!  ^elil   I'll  -npplTi;-;ltlnn 


SOMETHING  NEW! 


A  Book  giving  ditnensioiis  of 

Pipe,  Fittings  and  Valves, 

Nearly  50  Tables  of 

Wmughl,  Cast  troo,  '•Spiral' *  Riveted.  Lead  aod  Sewer  Pipe,  and  Dmtn 

Tile.     MaUeahle  and  Cast  Iron   Elbows,  Tees,  tTnioos,  Flanges. 

Railiog  Filting!i,    Branches,    Pings,  Caps.     Redacers. 

Nuts,  ConpUngs.  Return  Bends, 


Gl<^je,  Angl^  ajid  Cross  Val\'es  of  Brass  and  Cisi   Iron*    Gate  Yali?is, 
Steam  Cocks,  Saf ty  and  Check  Valves,  Radiator  Valves,  Lubn 
colors,  Oil  Cups,  Steein  Gages,  Water  Columns,  Whfe^ 
ttes«   Injectors.  Hydrants,    and  Hose,    Bath 
Room  Fixtttfes,  etc.  etc. 


And  Uifieful  informaiton  on  Steam  Heating  Coils  and  Radiators,   and 
sfimc  cfynvenient  tables  of  Areas,    Pump  sizes  etc. 


Boun^  ti%  Stron^l  Bm^er^  Co^er»  Postpmi«i 


U/>e  Draftsman, 


107  THe  Beckmi 


CLEVELAND. 


^6e    Universal    Drafting; 
MacHine. 

Elimmates  a  large  part  of  the  unpleasant  manual  labor  of  drafting — lines 
are  drawn  and  measured  at  the  same  time— all  angular  work  is  as  readily 
put  in  as  straight  work.  It  is  the  most  direct  and  therefore  the  eaaiest 
and  quickest  means  for  making  drawings.     Send  for  full  information. 


Universal  Drafting  Machine. 


220  Seneca  St, 


Company. 


Cleveland,  O. 
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FORTUNES 

Patents 

Popular  Mechanics  Patent  Bureau 

pAtents  Secured  Promptly  in  the  United  States  and 
All  Countries  in  the  "World 

CHARGES  REASONABLE 

Home  Office:  CHICAGO 
Branch  Offices:  Washhyion,  London,  Btrttn,  Pcgrts 
I  AND  All  other  large  cities 


Our  patent  Attomers  ^^  Consulting  Experts  mre  mM  practical 
I  tnmwi  c»f  li^r^o  mxprnTimtkem 


:WE: 


Secure  patents  of  the  broadest  possible  claims. 

Make  research  in  the  patent  offices  of  all  countries. 

Prosecute  infringements  m  the  courts^ 

Find  buyers  for  patents  secured  through  us. 

Protect  and  promote  in  every  possible  way  the  interests  of  our  clients 


No  advance  char|{es  for  Informatioa  and  advice 


I^  you  have  a  new  idea  or  invention  ask  us  what  you  want  to  know 
and  wc  will  answer  promptly  and  fully  without  charge. 


A^DB 


Popular  Mechanics  Patent  Bureau 


Joomal  Building 


Oepartment  D, 


Chicago.  niinoU 


Join  the  Money-MaKers* 
5UCCES5  CLUB. 


: 


Du  \  <Jl'  WANT  MU-M:.V  for  M)me  spedal  purpose?  For 
!^h«x3l  expences;  to  buy  a  camera,  a  ^mi,  or  somthing  of 
the  kind;  lo  take  a  trip  to  the  World's  Fair,  or  so>me  other  place? 
Vou  can  obtain  it  by  joining  the 

Mooey-MaRers*  Success  Club> 

It  makes  no  difference  what  your  age  i**  or  where  you  live,  for  the 
dub  has  raeuibers  in  every  part  of  the  world.  It  cost  you  noth- 
ing  lo  join,  and  as  the  club  is  co-operative, if  you  donot  sticceed  in 
making  money,  you  need  not  pay  the  club.  Upon  receipt  of 
your  application,  you  will  recei\ne 

Membership  Certificate,  Badge  and  Full 
Equipment  Free 

Of  course  you  are  not  going  to  get  ''something  for  nothing/*  by 
becoming  a  member  of  the  club,  but  the  work  you  must  do  in 
order  to  become  a  money-maker  is  easily  learned,  and  \vith  your 
e<iuipmenl  comes  full  instructions  for  making  a  success  of  the 
work.  It  will  cost  you  only  a  stamp  or  postal  card  to  investgate 
the  proposition.  Membership  degrees  are  awarded  for  progress 
and  ability. 

Thus  far  the  following  degrees  have  been  established.  First, 
The  Workers,  degree.  Second.  The On-Timer's  Degree.  Third, 
The  Hustler's  Degree.  Fourth,  The  Winner's  Degree.  Fifth, 
The  Banker's  Degree.  Full  particulars^  about  these  degrees  and 
how  to  obtain  them,  is  given  with  the  outfit  we  send. 


A  PPI^ICATIO  K 

To  THf  « .cncrai  SecrttATV  of  ibc  Money-makers'  Success  Club.  t'nixer.Miy  mniaiug 
'Washington  Square.  New  York. 

Please  etiroU  nie  a^  uicmber  of  the  Money*m&Kef-s'  SiACcess  Clisb 
an<l  MTOil  i«e  a  Ba^ge,  Mettit»er&hip  Certificate  ami  Full  Equipmeui  fur  money- 
making.     I  ani ...*y ears  of  age  and  desire  to  ears  moDey  for  the  purpose  of 

Signed,.,......  •, •...., „.„. .....,„,.. «*.^#. 

\il4re5.s  in  full       .. ..-..,.. 


^ 


t 


If  you  are  endeavoring  to  make  the  most  of  your  drafting  experience 
if  you  are  tr>^ing  to  learu  all  you  can,  in  order  that  you  may  become 
an  engineer  or  designer  at  a  better  salar>%  you  will  find  the  Universal 
Drafting  Machine  an  excellent  instrumeut,  because  it  makes  the  work 
more  mental  and  less  manual  and  thus  gives  greater  opportunity  for 
study.     Send  for  complete  infonnation. 

Universal  Drafting  Machine  Co. 

220-226  Seneca  St*  Cleveland,  O. 
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FORTUNES 


Patents 

Popular  Mechanics  Patent  Bureau 

Patents  Secured  Promptly  in  the  Unitedr  States  and 
All  Coui^trles  in  the  IVorld 


CHARGES  REASONABLE 

Home  Office;  CHICAGO 
Brand  Offices:  Washington^  London.  Berlm.  Paris 

AND  ALL  OTHER  LARGE  CITTES 


Our  Fat«nt  AttomsjrA  mn^  Coa««attag  £jcpert«  mrm  all  practicat 
nkmt%  of  Imrss  esf»erlsac« 


£WE: 


Secure  patents  of  the  broadest  possible  claims. 

Make  research  in  the  patent  offices  of  all  countries. 

Prosecute  infringement  in  the  courts. 

Find  buyers  for  patents  secured  through  us. 

Protect  and  promote  in  every  possible  way  the  interests  of  our  clients 

No  advance  charges  for  iaformatloa  and  advice 


If  you  have  a  new  idea  or  invention  ask  us  what  you  want  to  know 
and  we  will  answer  promptly  and  fully  without  charge. 


Popular  Mediania  Patent  Bureau 


Jmsmml  lnUdtag 


0«pai-t<a«ff»t  D, 


CUca^  minote 


4 


^ 


^I«  per  jr^Wkr 
lO  cts.  a  Cop7. 


1 


KEUFFEL  &  ESSER  '^^Z^^: 

Drawing  Materials    Survejiog  iDStruments    Measorlog  Tapes 

Hl^btstAfird  GRAND  PRIZE  ^t.Lonh.im 

Favorite  Drawing  Tables 
For  Library,  Drafting- Room,  Studio  or  Office. 
Practical  and  Convenient. 
Wide  Range  of  Adjustment* 
Rapid  and  Durable. 
Best  Workmanship, 
Elegant  Finish. 
Large  Variety. 

Drawing  Tables 


We   manufacture  also  a   very   fine   line   of 

Drafting-Room  Furniture: — 
Large  Drawing  Tablets, 
Chests  of  Drawers,  for  drawings^  etc, , 
Chests  of  Drawers^  with  adjustable  drawing 

board  lop» 

Chests  of  Drawers  in  Sections, 
Folding  Trestles,  with  Board,  etc.  etc. 

WciU  fer  our  tUoAtrate^  (MO  pf.)  CftUl«(M 


Slli^g.  )ferjt  jPablic  l.V 


"nd 


iH 


FORTUNES 

Patents 

I  Popular  lifcchamcs  Patent  Bureau 

Patents  Secured  Promptly  in  the  United  States  and 
All  Countries  in  the  ^Vorld 

r  _  t , 

CHARGES  REASONABLE 


Home  Office:  CHICAGO 
Branch  Offices:  \  Washington,  London,  Berlin,  Paris 

AND  ALL  OTHER  LARGE  CITIES 


Our  Pmt«At  Attoriiesrs  ^d  Cans^ltintf  Km^mrtm  mrm  aU  prACtlc^l 
I  mei«  of  larfte  «jei»erl«iice 


rwE! 


Secure  patents  of  the  broadest  possible  claims. 

Make  research  in  the  patent  offices  of  all  countries. 

Prosecute  infringements  in  the  courts,. 

Find  buyers  for  patents  secured  through  us. 

Protect  and  promote  in  every  possible  way  the  interests  of  our  clients 


No  advance  diaries  for  iaformation  and  advice 


If  you  have  a  new  idea  or  invention  ask  us  what  you  want  to  know 
and  wc  will  answer  promptly  and  fully  without  charge. 


AiJpBXM 


Popular  Mechanics  Patent  Bureau 


Journal  Building 


Oepartment  D^ 


Chicago,  Illinois 


^ 


The  Universal  Drafting 
Machine 

Llijoinates  a  large  part  of  the  unpleasant  manual  labor  ot  drafting  -lines 
are  drawn  and  measured  at  the  same  time — all  angular  work  is  as  readily 
put  m  ma  straight  workv  It  is  the  most  direct  and  therefore  the  easiest 
and  quickest  means  for  making  drawings.     Send  for  full  information. 


1 


Universal  Drafting  flachine  Co. 

220  Seneca  St.  Cleveland,  O. 


/' 
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THE  DRAFTSMAN. 


FORTUNES 

Patents 

Popular  Mechanics  Patent  Bureau 

Pmteata  Secured  Promptlx  in  the  United  States  mwkt 
All  Countries  in  the  World 


CHARGES  REASONABLE 

H<^m€  Of^:  CHICAGO 
Branch  OJtccs:  Washin^on,  lomton»,  Berlin,  Parh 

AND  ALL  OTHCM  LARGE  CITteS 


Oftr  Patent  AtU 


mw^  ftA^  Coaaiiltlag  ExpeKs  ar«  ^U  practlcAt 


iWE: 


Secure  patents  of  the  broadest  possible  claims. 

Make  research  in  the  patent  offices  of  all  countries. 

Prosecute  infringements  in  the  courts, 

Find  buyers  for  patents  secured  through  us. 

Protect  and  promote  in  eyery  possible  wtiy  the  interests  of  our  clients 


No  ftdrancc  climrges  for  informatloii  oiid  adHct 

If  you  htTO  1  aew  idea  or  invention  ask  us  what  you  want  to  know 
and  we  will  answer  promptly  and  fiiUy  without  charge. 


A»1»i 


Popular  Mechanics  Patent  Bureau 


JeanMl  Building 


0«p»ri«n«at  0, 


ChlcAgo,  HUboU 


The  Universal 
Machine 


Eliminates  a  large  part  of  the  unpleasant  manual  labor  of  drafting— -lines 
are  drawn  and  measured  at  the  &ame, time— all  angular  work  is  as  readily 
put  in  as  straight  work.  It  is  the  most  direct  and  therefore  the  easiest 
and  quickest  means  for  making  drawings.     Send  for  full  information. 


Universal  Drafting:  flachine  Co. 

220  Seneca  St.  Cleveland,  O. 


FORTUNES 


Patents 

Popular  Mechanics  Patent  Bureau 

Patents  Secured  Promptly  in  tKe  United  States  and 
All  Countries  in  the  IW^orld 

CHARGES  REASONABLE 

Home  Office:  CHICAGO 
Brunch  Offices:  Washingion,  London,  Berlin,  Paris 

AND  ALL  OTHER  LARGE  CITIES 

OtAr  pAt«nt  AtCorne^fS  and  Consulting  Experts  are  mM  prmcticia 
laeift  of"  lar^e  ejcperlence 


:WE 


Secure  patents  of  the  broadest  possible  claims. 

Make  research  in  the  patent  offices  of  all  countries. 

Prosecute  infringements  in  the  courtSp 

Find  buyers  for  patents  secured  through  us. 

Protect  and  promote  in  every  possible  way  the  interests  of  our  clients 


No  advance  charges  for  Informatloii  and  advice 


If  you  have  a  new  idea  or  invention  ask  us  what  you  want  to  know 
and  we  will  answer  promptly  and  fully  without  charge. 


Popular  Mechanics  Patent  Bureau 


Joamal  Building 


OepArlntent  D, 


Chicago,  Illinois 


$1.  per  year 
10  cts..  a  Copy 


MARCH  1905. 
Vol.  lY  No 


The  Universal 
Machine 


Eliminates  a  large  part  of  the  unpleasant  manual  labor  of  drafting— lines 
ftre  drawn  and  measured  at  the  same  time— all  angular  work  is  as  readily 
put  in  as  straight  work  It  is  the  most  direct  and  therefore  the  easiest 
and  quickest  means  for  making  drawings.     Send  for  full  information. 


Universal  Drafting  flachine  Co. 

220  Seneca  St.  Clevelaad,  O. 


'*-'-    - 


FHE  DRAFTSMAN- 


FORTUNES 

Patents 

Popular  Mechanics  Patent  Bureau 

Patento  Secured  Promptlx  in  the  United<  States  and 
All  Countries  in  the  World 


CHARGES  REASONABLE 

Home  Office:  CHICAGO 
Bxamck  Offices:  Washington^  London,  B%rUn,  Parb 

AND  ALi.  OTHEFI  LARGE  CITIES 


0«i.r  Fmtsat  Attora^r*  An«l  Coiisii^ltiiig  Ejip«rt«  mrm  m\%  prmcUcmM 
mk9w%  oT  Imr^a  experlanca 


:WE 


Secixre  patents  of  the  broadest  possible  claims* 

Make  research  in  the  patent  offices  of  all  countries. 

Prosecute  infringements  in  the  courts. 

Find  buyers  for  patents  secured  through  us. 

Protect  and  promote  in  every  possible  way  the  interests  of  our  clients 


Na  mSwmacB  charges  for  Informatloii  and  advice 


If  you  have  a  aew  idea  or  invention  ask  us  what  vou  want  to  know 
and  we  will  answer  promptly  and  fully  without  charge. 


,a:m»] 


Popular  Mechanics  Patent  Bureau 


JoonMl  Building 


0«p»rtni«at  D. 


Ghicaifo.  Illinois 


$1.00  per  year 
hCi^p&r  copy 


Tlie    Rapid  vSketclimg'    Device 

provides  a  simple,  accurate  and  durable  means  of  making  small  drawings  to 
scale.  It  enables  you  to  work  out  ideas  tiiat  would  otherwise  be  lost 
Arranged  on  a  20'  x^Z"  board. 


For  use  of  Managers,  Superintendents,  Foremen^  Inventors, 
Instructors,  Students  and  others. 

Universal  Drafting  ilachine  Co. 

220  Seneca  St.  Cleveland,  O* 


^ 


THE  DRAFTSMAN. 


FORTUNES 

Patents 

Popular  Mechanics  Patent  Bureau 

Patents  Seeurecl  Proixiptlr  in  tlie  United^  States  and 
All  Cotintries  in  tlie  World 


CHARGES  REASONABLE 

Home  q^ce,'  CHICAGO 
Bmnch  Offices:   Washington,  London,  B%rUn^  Pmrh 

AND  ALL  OTHER  LAFtOE  CITIES 

Ottr  Patoi&t  Attorners  &nd  Consulting  Expsrta  sr*  mil  pr&etlcAt 
flft«n  of  Imi^so  oxp«ri«nco 


rWE: 


Secure  patents  of  the  broadest  possible  claims. 

Make  research  in  the  patent  offices  of  all  countri^. 

Prosecute  infringements  in  the  courts, 

Find  buyers  for  patents  secured  through  us. 

Protect  and  promote  in  every  possible  way  the  inter^ts  of  our  clients 


Na  ad^aiice  chmrgts  for  tEformttloa  aiid  sdflce 


If  you  have  a  new  idea  or  invention  ask  us  what  you  want  to  know 
and  wc  will  answer  promptly  and  fully  without  charge. 


j^^ 


Popular  Mechanics  Patent  Bureau 


Joamal  BuUdlng 


Oep*rtin*nt  D, 


Chicago,  lUlnoU 


The    Rapid  Sketching    Device 

greatly  simplifies  the  making  of  small  drawings.  It  enables  you  to 
work  out  ideas  that  would  otherwise  be  lost.  Complete  with  a  20''x27''  board, 
and  two  12'  scales,  white  celluloid  edges,  any  graduations,  at  $17.75, 
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For  use  of  Managers,  Superintendents,  Foremen,  Inventors, 
Instructors,  Draftsmen,  Students  and  others. 

Send  for  fiescHptive  cntalo^c. 

Universal  Drafting  flachine  Co. 

220  Seneca  St.  Cleveland,  O. 


I 


i 


FORTUNES 

Patents 

Popular  Mechanics  Patent  Bureau 

Patents  Secured  Promptly  in  the  United  States  and 
All  Countries  in  the  l^arld 


CHARGES  REASONABLE 

Home  Office:  CHICAGO 
Bmnch  Offices:  Washington,  London^  Berlin,  Paris 

AND  ALL  OTHER  LAPlG£  CITteS 

Our  Patei^t  Attortiers  &114I  Consttltln^  Sxpsrts  mre  m!l  prmcflcAl 
n»«ii  of  lArs«  experience 


rwE 


Secure  patents  of  the  broadest  possible  claims. 

Make  research  in  the  patent  offices  of  all  countries* 

Prosecute  infringements  in  the  courts^ 

Find  buyers  for  patents  secured  through  us. 

Protect  and  promote  in  every  possible  way  the  interests  of  our  clients 


Na  ad?aiict  diftrges  for  Infonn&tloii  and  idFlet 


If  you  haTQ  a  new  idea  or  invention  ask  us  what  you  want  to  know 
and  wc  will  answer  promptly  and  fiilly  without  charge* 


AllSl 


Popular  Mechanics  Patent  Bureau 

Jovmal  BaUdln^        '    Q«p»rtmant  D.  Chicago,  Illinois 
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^W! 


The  Universal  Drafting 


Machine 


Eliminates  a  large  part  of  the  unpleasant  manual  labor  of  drafting, — lines 
are  drawn  and  measured  at  the  same  time.—  all  angular  work  is  as  readily 
put  in  as  straight  work,  it  is  the  most  direct  and  therefore  the  easiest 
and  quickest  means  for  making  drawings.     Send  for  full  information. 


I 


Universal  Drafting  flachine  Co. 

220  Seneca  St.  Cleveland,  O. 


FORTUNES 

Patents 

Popular  Mechanics  Patent  Bureau 

PatenU  Secured  Promptly  in  ttie  Unitecir  Stales  and 
AH  Coiiiitriea  in  the  Worlil 


CHARGES  REASONABLE 

Home  q^ce:  CHICAGO 
Branch  Offices:  WashingtonM  London^  B^rUn^  Paris 

AND  ALL  OTHER  LAROE  G|TIB# 


Our  Pmtent  Attarnars  aii«l  Coiittultlng  Experts  rnvm  all  prAcilcml 
fli«i%  oif  I&ra«  experience 


iWE: 


Secure  patents  of  the  broadest  possible  claims. 

Make  research  in  the  patent  offices  of  all  countries. 

Prosecute  infringements  in  the  courts. 

Find  buyers  for  patents  secured  through  us. 

Protect  and  promote  in  every  possible  way  the  interests  of  our  clients 


No  adrancc  diaries  far  lEfoniiatl0a  and  advice 


If  you  have  &  new  idea  or  invention  ask  us  what  you  want  to  know 
and  wc  will  answer  promptly  and  fully  without  charge. 


SJ>^M 


Popular  Mechanics  Patent  Bureau 


Journal  Building 


OepArtmvnt  ■>, 


Chicago.  Illiiiols 


THE  UNIVERSAL  DRAFTING  HACHINE 

saves  time  because  the  lines  are  measured  and  drawn  with  the  same  edge, 
thus  eliminating  the  changing  of  tools  for  every  line. 

This  is  made  possible  owing  to  the  fact  that  the  zero  of  either  scale  may 
be  moved  directly  to  any  desired  point 

The  square  may  be  readily  set  at  any  angle,  and  when  so  set  has  a  free, 
parallel  motion  about  the  board.  This  makes  all  angular  work  as  readily 
executed  as  straight  work.     Write  for  full  information* 
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Universal  Drafting  flachine  Co. 

220  Seneca  St.  Cleveland,  O. 


FORTUNES 


Patents 

Popular  Mechanics  Patent  Bureau 

Patents  Secured  Promptly  in  the  United  States  and 
All  Countries  in  the  l^orld 

CHARGES  REASONABLE 

Home  Office:  CHICAGO 
Bmmch  Offices:   Washinfton^  London,  S§rlmf  Paris 

AND  ALL  OTHER  LARGE  CITfES 

0«sr  P&t«nt  Attorn«r«  &i»^  CottSultLng  £xf>ert«  ar^  ttll  pi-mctlc*l 
^•ik  o£  lftrs«  experience 


iWE. 


Secure  patents  of  the  broadest  possible  claims. 

Make  research  in  the  patent  offices  of  all  countri^. 

Prosecute  infringements  in  the  courts, 

Find  buyers  for  patents  secured  through  us. 

Protect  and  promote  in  every  possible  way  the  interests  of  our  clients 


No  mdvftnce  chutes  for  liiform&tioii  And  addct 


If  you  have  a  new  idea  or  invention  ask  us  what  you  want  to  know 
and  we  will  answer  promptly  and  fiilly  without  charge. 


Ai>^i 


Popular  Mechanics  Patent  Bureau 


Journal  Building 


Oepartment  D, 


Chicago,  niinob 


p  a  06 


Sl.OO  per  year. 
10  cts  per  copy. 


Vol.  rv.  No.  9." 


MfBMAN. 


The 


Rapid 

SKetching' 
D  e vi  ce 


is  m  Tisne  SAver% 

It  is  similar  in  principle  to  the  (jniveraal  Drafting  Alacbinc.  U  is  rlirecl,  Rccunile 
and  convenient,  You  draw  mid  scale  the  lines  at  tlie  same  time.  This  reduces  the  niunber 
of  operations  in  drawiiij^  two  mea,surei1  lines  at  right  aiij^lcjs  from  TWELVE  to  TWT). 

All  aii^lar  work  is  as  readily  executed  as  straight  w^ork, — a  j^pcat  convenience  as  well 
as  savijig.     Tlie  lines  are  drawn  just  their  rec|nire<l  len^^th,  tlnis  avoiding  erasing  the  endsv 

The  zero  of  either  scale  may  Ijq  nioveil  direeth'  to  any  desired  point. 

Accuracy  is  indej^eiident  of  the  edge  of  the  board. 

The  machine  takes  c^re  of  itself.  Your  edgi&s  an*!  scales  an?  always  just  where  you 
want  tliem,  without  the  necessity  of  hujiling  for  them,  turning'  tlietn  rij^ht  side  up.  adjusting 
thein  to  the  lines  or  holflitig  Uiem  in  posiLioav  The  mind  is  thus  left  free  to  tliink  only  of 
the  imrticular  work  in  hand.     Can  you  afford  to  be  without  this  time  saver  and  convenience  ? 

The  RAPID  SKETCHING  DEVICE  can  he  used  for  drawings  up  to  18'jc24\  and  is 
ordinarily  iisetl  <jo  a  *2Hy  x27'  lx>ard. 

SENT  ON  TEN  DAYS'  APPROVAL,  on  receipt  of  $4.75, 

tf  9»tisf{ictoTy,  aenil  us  SS.CIO  a  montti  for  seven  inontlis.  Oiherwiw  return  dnrice  to  tt&  And  we  will 
refund  your  money.  The  cash  price  is  $17.75.  The  outfit  coiisiAts  of  one  3Qdi27  in.  board,  one  Rapkl  iiketcli- 
ing  Device,  and  one  net  of  12  hi.  scales,  of  any  gTsduatioiis,    Complete  infaniintioti  on  applicttiont 

UNIVERSAL  DRAFTING  MACHINE  COMPANY 

CLEVELAND,  OKIO,  U.5.A. 


StrBSCHIPTIOK  $1  CO  a  Tear  tn  IT.  B., 
yOREIGK.   U^  '6/6). 

E^nit  by  p.  O.  or  Expreiss  Order,  Checks,  Drafts  or  Registered     »  j  i 
Letters,     Money  in  letters  at  sender^s  risk.  Jr 

Articles  antl  sketches  of  interest  to  Dniftsmcn  solicitec!. 
Advertisin)^  rales  sent  upon  application. 
Published  by  The  Browning  Press,  Cleveland.  O. 

Press  Room:    Stop   iiS,   CoUinwoo<L— Mail  Addrkss:  Lock  DkAWsH  O,  Ci,EVB1>axi>, 

(Cjpyrifht,  IMftt  by  The  Browalnr  Ve^:> 
entered  III*?  J.  i»ol.     S«cor.d  CUn  Milt«r.     CJcveJ*nJ,  O.      Aci  of  ConfreM  of  M*rch  1.  i8H), 


THE  DRAFTSMAN. 


Our  Price 

$3.50 
All  Three. 


The  Most  Wonderful  Offer 


Wtth 
The  Draftsu 
S3.00 
Al    Four. 


Bciriew  of  Bcriews.  1  yr.  ($9.  U  Cosmopolitaa  i$i.),  Womaa'i  Hooie  CoapMuan  or  HAryer's  Bazarft.).  rec-  price  ta.OO. 

All  publications  can  go  to  separate  addresses.     New  or  renewal.    Ask  for  our  big  catalogue 
The  Ladies  Home  Journal  Bota  a  Poll  Tear  The  Saturday  Evenine:  Post 

(Monthly)  $2.60  (Weekly) 


(D) 

25 

$1  75 

25 

1  75 

2o 

1  75 

35 

1  85 

25 

1  75 

50 

2  00 

LADIKS'   WORLD  OR    MODERN    PRIS- 
C I LLA, *McCalls  or  ♦Housekeeper,  World^s 
KvenU  or  Art  Student,  or  any  Class  No.  1 
publication,  will  be  sent  in  clubs  as 
follows: 
INCLUDING:  TWO  OF  CLASS 

No.  1 fl 

or  Cosmopolitan  (or  Success)...  1 

or    Harper's  Bazar 1 

or  W'omans  Home  Companion...  1 

or  American  Boy 1 

or  Sunset 1 

COSMOPOLITAN  OR    SUCCKSS,or  Picto- 
rial Review  N^-ith  Patterns,  Harper's  Bazar 
or  Pearsons,  Suburban  .Life  or  Four  Track 
News,  or  any  Class  No.  2  publication, 
will  be  sent  in   clubs  as   follows:  (D) 

INCH  DING:  LIPPINCOTTS,  f2  50    $3  00 

or  House  Beautiful 1  60 

or  Review  of  Reviews  and   one 

Class  No.  2  2  50 

or  Illustrated  Outdoor  News 3  00 

or  Current  Literature 3  00 

or  lyadies  World 1  25 

WOMAN'S  HOMF:  companion  or 

Housekeeping  or  House  Beautiful,  will  be 
sent  in  clubs  as  follows: 
INCLFDING:    JI'NIOR     TOI- 

LKTTKS f\  85 

or  Harper's  Bazar 1  60 

or  I'our  Track    News 1  60 

or  Review  of  Reviews  and    one 

Class  No  2 2  60 

or  CosmopoliUin  1   60 

or  Lippincotts  and  Recreation..  3  10 
or  Am.  Inventor  (or  Pearsons j  1  60 
WORLD'S  WORK  OR  CRITIC  will  be  sent 

in  clubs  as  follows: 
INC  LIDING:  Success,  Harpers 

Baz.ir fS 

r)r   Scribners 5 

or  Leslies   Weekly 5 

or  .\tlantic   Monthly 5 

or  Current  Literature 3 

or   Cosniopolitiin  and    Il^irpers' 
Bazar 3 


2  10 

3  00 
3  50 
3  50 
1  75 

Good 


(D) 

$2  35 

2  10 

2  10 

3  10 

2  10 

3  60 
2  10 


25 
25 
25 
60 
75 


(D) 

f\  75 

5  75 


3  75 


harphrs'  ma(;azink  or  wkekly, 

.'\tlantic  Monthly  will  be  sent  in  clubs 
as  follows: 
INCLIDINC;:  House  Beautiful..54  45 
or   Countrv     Life     in   America 

(after   2-1-06  7  35) 6  35 

or  North  American   Review 7  60 

orCentury 7  25 

AMKRICAX  MAGAZINI-  (Leslie  Mo. )  or 
Metroj)olitan  Maj^a/ine,  or  Toilettes  Jun- 
ior, or  Red  Hook,  or  any  class  Xo.  3  publi- 
cation, will    be    sent    in    clubs    as 


(D) 
$4  1)5 

6  S5 
S  10 

7  75 

D) 

f2  25 
3  50 
2  75 

3  50 
2  35 

follows: 

INCLUDING  Harpers*  Bazar.. .i^l  75 

or  World's  Work 3^CK) 

or  Success  anb  Cosmopolitan 2  25 

or  Smart  Set  (or  Ain^ees)   and 
one  of  Class  1 3  00 

or  Good  Housekeeping 1  85 

or    Country    Life    in    America 
(after  2-1-06  f4.75) 3  75 

REVIEW  OF  REVIEWS  OR  SEARCH- 
LIGHT,  or  Musician  or  Etnde,  or  Ram's 
Horn  or  Outdoor  Life,  or  any  Class  No.  4 
publication,  will  be  sent  in  clubs  as 
follows: 

INCLUDING:     Two    of    Class 
No.  2 52  50 

or   Outing 3  00 

or  Lippincott's 3  00 

or  Harpers'  Bazar,Cosmopolitan  2  50 

or  Burr  Mcintosh 3  00 

or  Woman's  Home  Companion 
and  Cosmopolitan 2  60 

BOOKLOVERS  OR  LIPPINCOTT'S,  Ains- 
lee's  or  Independent,  Current  Litarature 
or  Outing,  Smart  Set  or  Burr  Mcintosh,  or 
any  Cla«;s  No.  4  publication,  will  be  sent 
in  clubs  as  follows: 

INCLUDING:    Two    of    Class 
No.  2 .i^:?  00 

or  World's  Work 3  75 

or  Outdoor  Life 3  Ou 

or  Harj)ers'  Haz^ir   an<l   Cosmo- 
politan   3  00 

or    Countrv    Life    in    America 
(after  2-1 -06  $5  50) 4  50 

or  Scribners 5  00 

ST.    NICHOLAS    OR    SCIENTIFIC 
WEICKLV,  will  be  sent  in  clubs  as 
follows : 
INCLUDING:  SMART  SET...i:4  .'><") 

or  Outdoor  Life 4  00 

or  American    Illustrated 3  75 

or  Woman's  Home  Companion..  3  60 

or  Booklovers 4  50 

or  Leslies  Weekly 6  00 

or  Musician  (or  Etude) 4  00 

CENTURY    M.\GAZINE    OR    INTERNA- 
TIONAL STUDIO,  will  be   sent  in  clubs 
as  follows: 
INCLI  DING : COUNTRY CAL- 

ENDAR 56  00 

or  St.  Nicholas 6  50 

or  Success  and  Cosmoix>litan,..  5  00 

or  Review  of  Reviews 5  00 

or  Lippincott's 5  50 

or  World's  Work 5  75 


4  2.5 


(D) 
f  ^  00 
3  50 
3  50 
3  00 
3  50 

3  10 


(D) 
53  50 


.■)0 


3  50 

5  ()0 
5  50 
AM. 

(D) 
55  00 

4  50 
4  25 

4  10 

5  00 

6  50 
4  50 


(D) 

|6  50 

7  00 

5  50 

5  50 

6  00 
6  25 


Column  headed  (D)  includes  The  Draftsman. 


Send  ns  three  Chibs  named  ahrnc.  your  own  iind  two  ollicr.s  making  the  thiee.     We  will  send  vou    any   Class  2 
FREE.     maKazint-' from  o»ir  Ttl  pane  cat;ilr>mie.         FREE.         .\sk  for  it.      Send  tcxlav  for  a  copy  of '  FREE. 

onr  handsome  t'l  pa^c  oat«loj,Mie  of  tlie  latest  offers  for  IlKKVC.     It  is  l-Kl-iK.   'Write  today. 

*  When  this  magazine  is  include.i  in  any  cub  as  above  10c   extra  should  be  added  to  the  club  price. 

The  Grumiaux  News  &  Subscription  Co.,   Leroy,  N.  Y.,  U.S.A. 


THE  DRAFTSMAN. 


For 
Draftsmen's  Wives 

Japanese 
Silver  Polish 

for 
Gold,  Silver,  Brass,   Porcelain,    etc. 

This  polish  cleans  and  polishes  easier 
tlian  any  on  the  market. 

Price  25c. 

Afirents  make  bier  money  on  our 
articles. 

The  Japanese  Medication  Co. 

1273  Euclid  Avenue,  , 

Cleveland,  O. 


ENGINEERING  WORLD 

Cliicago. 


The  Middle  West  cngineeriiipr  journal  de- 
voted to  Civil,  Mechanical.  Hlectrical,  Min- 
ing and  Architectural  Knj^ineeriiig  and  Con- 
struction, as  well  as  Manufacturing  in  all  its 
phases. 

It  is  a  CriUrlon,  a  Digest,  a  Purveyor  of  Tech- 
nical News. 


$1.00  a  year         10c.  a  copy. 


It  can  be  clubbed  with   The    Draftsman   and 
both  publications  can  be   bad   at   half   rale 
jl.UOa  year. 


Engineering  World  will  make 
history  in  1906. 


The    only  engineering    journal    pub- 
lished in,  devoted  to  and  thor- 
oughly covering  the  Middle 
West. 


Price  $  1 .00 


JUST  READY! 

Enlarged  Edition.         Seventeenth  Thousand 

With  an  additional  chapter  c  i 
Lettering  for  Photo  kEPRODt<CTiON, 

Lettering  for    Draftsmen, 
Engineers   and   Students, 

By  Charles  W.  Reinhardt, 

Chief  Draftsman,  Engineering  News. 
Oblong  Boards,  8x11  in. 
32  pp..  60  aius.,  10  plates 

Second  Edition,  Revised, 

i2mo.  cloth,  with  plates,  price  $1.25. 

A  Practical  Course  in 
Mechanical   Drawing. 

By  William  Fox,  M.E., 

Assistant  Professor  of  Applied  Mathematics, 

College  of  the  City  of  New  York, 

and 

Charles  W.  Thomas,  M.E., 

Member  of  the  A.  S.  M.  B., 

Instructor  in  DescriptiTC  Geometry  and  Drawing, 

College  of  the  City  of  New  York. 

Copies  sent  prepaid  on  receipt  of  price. 

D.  VAN  NOSTRAND  CO., 

PUBLISHERS  AND  BOOKSELLERS, 

23  Murray  and  27  Warren  Sts., 
NEW   YORK. 


Ambitious  Electricians  and  Mechanics, 
you  want 

Bubier's  Popular  Electrician 

because  it  will  aid  you  in  discover- 
ing the  hidden  power  of  electricity. 
Our  magazine  is  edited  by  K XPERT 
Kij'X'TRiciAXS,  ^  and  our  articles 
arc  written  by  men  of  authority, 
and  are  intended  as  a  guide  to  cor- 
rect and  successful  methods  of 
studying  and  experimenting  in 
electricity.  Send  us  two  subscrip- 
tions and  one  dollar  and  we  will 
send  the  two  subscriptions  and 
FREK  OF  CnARc;K  our 

Electrical  Boole  for  Beginners 

We  will  mail  to  any  address  a  catalogue  of 

our  publications  and  a  sample  copy 

of  our  magazine  free. 

BUBIER  PUBLISHING  CO., 

Bubier  Bids:. 

Drawer  D.  Lynn,  Mass. 


THE  DRAFTSMAN. 


^^he   T  E  C  H  N  I  C  A  L-% 

WORLD 

MAGAZINE 

A  MAGAZINE  OF  ACTION. 

A  view  piiUliCritii)n  witli  ;i  iveu-  lleM,  rUfTereiiL  from  aW  otlier  niagiiKilies,  A}ipc:ils  Lo 
evier\'oiic  who  wants  to  kmnv  hOVtf  ami  Why  tiling?*  are  chiiR*.  It  appe^ils  espL'cially  to  iho^^e 
who  desire  to  kerp  iiosleil  oti  the  latest  thhij4:s  in  science,  insenlioii  iwwX  eiig:iiiccrliij^.  Xiik- 
ty-nine  people  out  of  a  hundred  have  Si >iiir  Miechanicai  bent,  or  at  leiist  are  interesttnl  to 
some  extent  in  scientific  matters.  Tliey  ma^-  not  be  trained  hi  enj^irRH^nng  or  in  the  use  of 
machinerv ,  hnt  they  like  to  talk  fanuliarly  about  5t3ch  matters,  and,  ab«)vtf  all.  to  under- 
stand thgin. 

December  Number  now  out  on  all  news  stands. 

160  pa&es,  prolusety  illustrated,  containing  tlia  following  articles: 
On  China'*  Thu^uiand  Mtle  Canal  Motiern  American  GlAaa  Noua«» 

Anil-Avto  Eldia  of  1830  Salting  ofi  Land 

The  Etectrlo  Koua«l(««p«r  Fiiht  of  the  Nixon  II. 

FREE 

We  want  to  introduce  the  TECHNICAL  WORLD  MAGAZINE  to  readers  of  The 
DraftsTtmn  atifl  sl^rt  them  reading  it  regularly.  To  those  sending  us  their  subscription  with 
fl.OG,  before  January  Ist^  we  will  mail  the  magazine  every  month  for  one  yea.r,  and  in 
addition  send  FRKIC  yonr  choice  of  any  one  of  Oie  books  listed  in  the  coupon.  These  books, 
of  64  to  90  pages  each,  contain  a  fund  of  practical,  authoritative  infortnation  on  tlie  subjects 
treiited ;  %\7J^  of  paji^e  7x0  inche?^. 


If  HO?  ]?EltFECTLY  SATIfiriED  SEHB  THE 
aOOX  BACK  Ann  WE  Wn,L  EEFHlf fl  YOTJS 
KQSEY,    DftlUf  Bill  may  be  icnt  at  ouf    riik. 


f 


r-RttHAr«>tai,\wLv., 


f 


GOUPON-MAIL  TODAY. 


THE  TECHNICAL  WORLD  nAGAZlNE. 

aJ25  Aroiaur  Av«  ,  Chicago,  111. 

Ill  Bccordaace  witli  thespccinl  of!er  hi  The  UmrtHiimTi,  I 
encIcrAr  the  sum  of  Ono  iD  Oil  at  for  which  scud  ntc  vour 
raajefl'i^c^  for  one  jetjr,  and  the  bouk  indlcalcil  bv  '  X"'  In 
lis  I  "bt'low. 


City  nnd  Slate  . 


I   l<<;jt:«;rlid  nil  KliMliic.^  . 


?^  If  yatir  iiewtdeiJ«r  d«>«fl 
lECHNlOAL    WOBIB 

i^niFle  capT  free. 


n9t    ke'p    TME 
KAOAZIHE 
will    i«nd    FQu  0. 


Frechfliid  llrawiufi. 

VVorkiuK  Shop  Tirfiwiii^s,. .„,,..*, .,..,.,,*.** ,. 

Slnicluml  I iriifiinK,.., ..»..,«*,* _.. 

Arehiltctural  ^ctttring  .,....„..„„.^  ,...„ .^ ,„ 

J'ersptctive  rTra.wiii^  „., _,,...._..,,......,..,.„ 

ArcTiilectiira  I  Ura wing » ..,.l  ,.., ...+„. ,...»^^„ 

Ciirpealrv ,>...,... ...m„ ...^t+^..„,„ 

ShjidcA  jifid  Sliadou^i  ., , *...,„..„..,,,.  ..,.,.,** 

I'en  And  hik  kt^nderin^',,,..,  ......,.,„„_. ,^, .,,.,, 

Kenliiii^  and  \'citti  Id  tinier  ..,».„„„._ .*.^^^^.,^.*..^.„... 

Refritferatioti   ..-..,..* ....* .,^„ ,..„.    .,.,, 

l*]ottiTi(f  mid  Tinpu^riiidiy  ,„,.,,....,,  ........,.„.,..„,.  ^„. 

liititni  Making ....L ,. ....,,...„ 

TcMiS  ^lEikiii!^  .*.. _,,..,.„,„.„.  ..„„ 

sloraKC  fll.UHrifii  ...„..., ,,.. .,.....,...,,„... 

1-;lcctric  IJ(,daiJV?>;.. ...►►►»,...,►.,. ..„ 

HkiTlric  Wirinn .,,....^...,,.. ,, ,. ^  , 

HlcHric  K.niUvays  ..*..... , 

Ttte|ihiJiU'  Cfini*firutniiiii,,,.,.„...  ,., ......,„...,♦. 

ru-trmiieiiLSiii]d  HatttrTiL^r  .h,,„„„ «.. 

Mjispiirj'  ojii.Hi ruction, ^ ,.,....,„*...m— h^h 

MniKiMtmctU  HU*ttru>  MflchineT^' ......  ...    ..,„. ..,, 

StVlini    l*llllip."y..,.,,.,..,.„,^.„,„, J...,....^.„.  ..„,...„   M,, 

InilicitiU^rs ,,,„ ,...„,„ .».„<...,..„..,.._„......., 

Vulvc  tSiiIUhk:-  ■'■■"-..*....,.-,...  .,..,„. ., ...,Hi.,.*. 

Hydrriulici _..,  „......,„...,... „„„..,.„„-... 

Ttlegrflphy  .....^ ._..*,.. ,.....,. „.,..,.„.. 

t>rnfNmaii,  liec    Ofl 


THE  DRAFTSMAN. 


THE   BEST  OUT 

The  Illustrated  Monthly 

Physical  Culture  Magazine. 


Force 


At  All  Bfeivs  Stands,  5  Cts  per  Cop?^. 
50  Cents  bx  tKe  Year. 

An  AviLlioHtynti  all  Matters  Pertain mj?  to  Health  and  Strength 
for  Men.  Women  an<l  Gentlemanly  Sports. 
AsK  Your  NeMrs  Dealer  for  Sa^nple  Copy  or  \¥rite. 

Force  Publishing'  Co. 


ai2  VINE  STREET. 


ST.  LOUIS  MO, 


American  Shop   Practice 
Detailing  StructuraJ  Steel 

BY  MAIL  ONLY. 


FOR  DRAFTSMEN^^The  best  shop 
nieth<:Hk  fur  making  working  clrawnngs 
of  Structural  steel  work. 

FOR  STRUCTURAL  DRAFTSMEN 
— Practical  methods  of  computations  in- 
volved in  Heam,  Girder,  Column  and 
Truss  design  untliout  recourse  to  so-called 
hi^fher  wiathematics. 


FOR  OFFICE  MEN— Practical  estiina- 
lin>;\  desTirniug  and  making  stress  dia- 
grams for  proposed  work. 

FOR  ENGINEERS  AND  ARCHI- 
TECTS— Mill  Buildings,  Power  Station 
Roofs,  Building  an<l    Warehouse  design. 


-^ORIGINAL  WORK^ 

Name  on  one  dozen  cards. IS  i 

Pen  4  ink  Head  -fine  2Si 

Comic  Sketch' Funny. IOj, 

fine  Specimen  iettering ,15t' 

ALLWORK  FRESH  FROM  PeN   ADDRESS-    . 

mjMmNmmJII. 


^r^lf^^^"^    * 


THE  DRAFTSMAN. 


Vacant  Positions- 


open  to  roembers  of   the    Clevelaiid  Engi- 
neerinfr  Agency. 


AHEMBERStaP  BLANK  SEST  TO  ANY  ADDRESS. 


-r*..— •—••  m^wma.  i  i  ii.  Two  OT  thiTe  expencoocd 
dctailers  and  draftsmen  on  stmctural  bailduif;  work 
with  firm  located  centrallv.  Salarv  585  to  5100. 
Addrr«»  Xo.  Ii%«. 


OiTil  Eaciaccri.  Ten  experienced  transitmen.  lerel- 
men,  rodmen.  and  draftsmen  on  railroad  location 
and  constmction  with  larppe  railroad  companv  in 
middle  east.  Salary  aocordtn^  to  experience 'and 
ability*.  Draftsman  must  fnmtsh  samples  of  work. 
Address  No.  ld»4. 


J  to  detail  metallic   furniture. 

A  j-ogng  man  with  aome  experience  in  this  line  pre- 
ferred. A  man  experienced  in  oman»ental  iron  irork 
wi!l  be  considered.  Ijocation  Ohio.  Salary  depends 
on  experience.    Address  No.  1481 

SnWFaramaa  on  brid{(cs  and  leeneral  stmctnral 
drafting  with  a  brid|T  companv  located  in  middle 
e*st-  .\  good  stroctaral  man  with  three  to  five  rear*' 
experience  preferred.  SaUr\- 5ia>to  51^  .\ddres5 
No    I*<i 

Draftimca— Two  experienced  men  for  designini^ 
contractors  caachisery  on  railroad  constmction 
work.    SaUry  <atk.    Address  No,  1«*. 

fWsmaa— Four  eapejieuced  men  on  reinforced 
ooocrete  comstraction.  A  good  poaitkm  for  penons 
experienced  in  this  class  of  work  with  a  railroad 
cocipanT.    .%ddrcss  No.  UKT. 

KcsUcat  Sacinscfa — Frre  experienced  men  on  rail> 
road  cottstraction  work.  AaUry  51S  to  51S0  per 
month  and  expenses.    Address  No.  1C3l 

Aantaxt  laciasvs — Ten  experienced  instrument 
men  on  railroad  constmction  work  for  work  ia  the 
SoQth.    Address  No.  14:4. 

Praf  §■■■  on  maps,  profiles,  plans  for  bridges, 
docks  and  bniiding  work.  An  experienced  man 
able  to  handle  this  class  of  wotk  with  little  instmc- 
tx)-n  Location  middle  west.  Salary  51iD  to  5I3»  per 
aocth      .\ddress  No  1473L 

CtrH  Xariawrin  Hiift—is  fasxiliar  with  steel 
iietail*  an-i  concrete  work.  .\  £rss<laas  proposition 
to  r:«h:  parry  L'tcatJon  central  Salarv-  fTo  to  51  lu 
per  m^sth.    '.\dires*  Ni  !3fl3- 

Strartsral  Ihaftamaa  aai  f^frktr  on  elevating  and 
coo^eyisg  rsacbisery  work.  .\n  American  technical 
gradnate  with  £ve  or  lea  vear?  experience  pre- 
ferred. Salarr  5115  to  51*  per  aonlh.  Location 
Ohio.     Address  No.  MB4. 

Ball— ■■— 35  to  J> years  of  age.  well  edncated  and 
faniliar  with  ^Mcb:ae  too!  bcuincas  to  break  in  as  a 
salesman  Locat^or:  central.  Salarv  according  to 
ability.     .Kddreas  No.  1«C. 

ErecCMs  and  Qpiisfn  of  ga:^  prodocers  and  gms 
engine*  Ten  experienced  sen  or  pemons  with  a 
trst-clas*  technsca!  educatxnx  and  *oaie  shop  exper- 
:er:ce  t:-  ic^clyp  into  jrood  men  for  these  positions 
Salary  .^'  f.  51  ••  per  noath  LocatkTn  central  Ad- 
.irev*  No   I'^C 

lasTiirta :  ^s  a*»ch:ne  shap  department  of  a  tech- 
nical «choo:  '.>c^ird  in  east  .\  practical  man  with 
fr-'m  £-.^  I-  ten  >car5  *h  vp  experience  and  particu- 
larly qaalised  f.  :E«tract  vcrang  men  in  shop  work. 
Salary  $1  'O'  ;«r  >ear     .\idress  No  169^ 


. 1— T«n    expierienced    men   for 

concern  manufacturing  electrical  machinery,  tele- 
phones and  switchboards.  Men  with  technical  edu- 
cation and  experience  with  electrical  manufacturing 
companies  preferred.  Location  central.  Salary  <*» 
to  nia    Addreas  No.  IMP. 

OtraaaMntal  Irsa  Bcaftanaa  to  <k-tail  stair  work.  A 
fine  opening  with  Pennsylvania  concern  to  a  young 
man  with  some  experience  in  this  line.  Salary  |7i) 
to  saO.    Address  No.  IfiM. 

■31  ArekitMt  ani  Bianiia  vith  large  manufac- 
turing concern  in  Ohio  to  make  plans  for  new  build- 
ings and  additions  to  plant,  Saitable  salary  to  right 
party.    .Address  No.  1«  1& 

Faramaa  for  boiler  shop.  Must  be  thoroughly  ex- 
perienced and  able  to  lay  out  all  kinds  of  iobs'  and 
handle  men.  Salarr  510U  to  Sl&  per  month.  Loca- 
tion southwest.     .\ii(lres«  No.  1717. 

8n»i  Baas  on  machine  tool  operations  with  a 
company  manufacturing  steam  enpnes.  Centrally 
located.'  Applicant  must  be  speedy  and  able  to  per- 
form all  clatsses  of  operations  on  machine  tools.  Ad- 
dress No.  ina 

on  railway  construction.    $125 


itmsa  on    railway  construction.    57a  per 


I  on  railwar  constmction.    530  per  month. 

Expenses  not  incfaided  with  above  position.  Address 
N0.171A 

ThsfliBiiB  on  appraisal  work  with  large  foundry 
company.  Technical  rrnduates  with  two  or  three 
years'  experience  preferred.  Location  centraL  Sal- 
ary 580  to  $96  per  month.    Address  No.  171L 

auaUaial  UraftnHa  on  stee!  work  and  laying  out 
of  machinerr  in  a  ceatent  wxn-ks.  Salary  57i  per 
month,    .\d3re3s  No    17(H. 


I  on  general  work  m  ith  a  large 
sieel  plant.  .\  technical  graduate  with  2  or  3  years' 
experienoc  preferred.  Location  Ohio  Salanr  575 
per  month      .Address  No  14W 

^g«r«-—  ani  a  Traaaitmaa  on  railroad  location 
work-  Men  with  several  \-ears  experience  pre- 
ferred    Location  v>hio.    .\d£lress  No  MK. 

Stractaral  aai  Morhaaiml  llrtail  Brmltaatta  on  crane 
work  Technical  graduates  with  2  or  more  jrears* 
experience  preferred.    :^lar>-  57i     .\ddre»  N0.I6K. 

*  TvmasitmaB  experienced  on  railruad  location  work- 
Must  ha\^  had  several  j-ears"  experience  Salary  575 
per  month  and  expenses.    Address  No.  1<W6. 


•anr  laa^ectwa— Twio  rr  three  experi- 
enced men  on  railtviad  cv>nstractioR  work  No  one 
considered  whv"^  has  r:ot  held  a  5:raiUr  piosition  and 
able  to  furstsh  gocxi  references  Salarv  575.  Ad- 
dress No.  :«a^*a 

Stractaral  Braflamaa  aa4  CWcker  on  t:eneTal  struc- 
tura!  work  .\  technical  graduate  with  2  or  3  years' 
expeneace  prefcrrrd.  Salarv-  .vA»  to  $110.  Location 
centra'.      .\vidre»  No  ia» 


MrmbeTa>  write  as  rrasrfiitrly  far  aaT  of  above  pooitioa*  too  mxj  wiak  t»  a^T  for. 
\Vc  :5*r  a  better  proposition  than  any  other  Agency 

TERMS:— Y—r's  Membership.  $2.oa 

Reasonable  Commissions  on  Positions  secured  throug^h  this  Agency. 


-    —CLEVELAND  ENGINEERING  AGENCY  — 

Rom    Buildinc  =  =  _  CLEVELAND.  OHIO 
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N«wCaUlocu« 
tandard    Enfinaarlng    Books, 


SPON  Ik  CHAMBERLAIN. 

NCW  TOMK 
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TAYLOR  BBOS. 
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THE  DRAFTSMAN, 


ELECTRICITY 


IIhESE  ntrm  Hab  Been  a 

LiDc  of  Work  ihat  pays 

:  well  or  thil  offers  so 

r^r'.i  advanocmenl  as 

leertnf.  Millions 

ire  lnveslc4  each 

j^ai  in  Dew  electrical  ma- 

*      chinary*  Thisis 

^      loo  ralttatic  to 

eatmtf  to  rrsen 

who  h*ve' 'pick* 

«diif>'*  thearin- 

fonststiooa 

CompoCent. 

cated  clec- 
tfx^fans  are  tc- 


THE  DRAFTSMAN. 


II 


Valuable  to  Draftsmen. 


PRAOnOAL  LE880K8  IH 
ABCHJTKOTXnEtAL  DRAWIKQ. 
all  desirous   of   acquiring 


Suited  to  the  wants  of 
architectural  students, 
carpenters,  builders  and 
thorouj^h    knowledffe  of 


architectural  drawing  andconstruction.    By  William  B. 
'^'"*''"    '    *'    Architect.    One  large  8vo  volume,  oblong 


Tuthill,  A.  M 

cloth.     Price,  $2.60. 

A   PRACTICAL   BOOK  OK 

PE&SPECTIYE. 


Architectural  Terspective 
for  beginners.  By  F.  A. 
Wright,  Architect. 


Price.  $9.00. 

DRAFTSMAirS   MAHTTAL;    or  ^y  F.  T.  Camp    Con- 

How   Can     I   Learn    Architectural    ta»n"iK  ^'^^^  t?  »"" 

— ; — — —    -         --     —     quirers     and     disec- 

tions    in    draftsmanship.     New,    revised    and  enlarged 
edition.    One  small  volume,  cloth.    Price,  50e. 

Complete  Catalog  on  Requkst. 

W.  T.  COMSTOCK. 

23  Warren  St.  N.  Y.  City. 


Practical  Perspective 

A  practical  explanation  of  Isometric, 
the  only  practical  perspect- 
ive drawing. 


This  book  has   62   illustrations,  60 

pages,  5^"  x8',  bound  in 

flexible  cloth. 


^.f^M^^-'^-0^' 


A  full  explanation  of  the  use  of 
Isometric  paper. 

PRICE  50c. 


6x9  paper  in  pads  of  40  sheets,  $  .25 

9x  12      ''  ''         40       "  .50 

12  X  18      **  "         40       "  1. 00 


Address 

The  Draftsman, 

Lock  Drawer  O, 
Cleveland,  O. 


Drawing  Pen  Cleaner 

CLEANS  WITH  A  STROKE. 

OEM    TOOL    WORKS, 

BEOOKLYN.  IT.  Y. 


SUP  PLKM  KfiTS 
AND  DATA  SHEETS 

TThE  following  is  a  list  of  the  data 
sheets  that  have  been  issued  as 
supplements: 


Pipe  Sizes, 
Pipe  Bends, 
Tumbuckles, 
Ventilators, 
Cast  Washers, 
Washers, 
Proportions  of 

Keys, 
Key  Heads, 


Lacing, 
Morse  Tapers, 
Rope  Grooves  & 
Section  Lining 
Rivet  Signs, 
Rivet  Spacing, 
Oil  Cups, 
Eye  Bolts. 


Then  there  are  the  six  datasheets, 
which  are  sold  for  15c.  for  the  set : 

No.  I — Standard  Angles. 

No.  2 — Rivets,  Bolts,  etc. 

No.  3 — Washers,  etc. 

No.  4 — Beams. 

No.  5 — Rail  Sections. 

No.  6 — Weight  of  Substances. 

All  sheets  listed  above  will  be  given  with 
a  year's  subscription  to  The  Draftsman, 
at  $1 .00.     Send  order  early. 

U/>Q  DRAFT.SMAN 


CI^BVCI.  AN  D,       OHIO 


THE  DRAFTSMAN. 


PR  EMIUMS! 

If  you  wish  a  good  pen  to  write  with  ^et  one  of  the 


AWD  MANtrOLPlNG  WITH  A  YEARS  SUPPLY  C  A  RT- 


WRITING  INSTfiUMfNT 
m  THE  WORLD 


Blair  Fluid   Pencils 

The  price  is  i,\M)  for  the  pencil,  an*l  the  price  h  fl.OO  for  The  Draftsman, 

but  we  send  the  two  foi|^  1.25 

Or  we  will  send  you  one  for  two  nc^^'  subscribers. 


**  Which 


Way  **     Pocket 
Level 


Is  great  because  it  is  more  sensitive 
than  any  other  level. 


IT  IS    HANDY    AND    SAVES    TIHE. 

Tells  you  in  an  instant 

Which  Way  your  work  is  *jut. 

With  all  other  levels  you  tr\'  and  try,  one 
way,  then  the  other,  before  you  know 

Which  Way.  See^  It  is  the  j^ire  of 
a  dollar,  and  suits  your  pocket  and 
pocket-book.  Nicely  nickeled  and  pol- 
ished and  sent  post  paid  to  any  address 
on  receipt  of  50c, 

Given  FREE  urith  one  subscription 
to  The  Draftsnnan   for  One   Dollar 


-Steel  Scale. 


t  X I  f n.  1  u  a  n,  1 1  u  J I Q  millimeters  on 
one  side  and  tooths  of  an  inch 
on  the  other,  used  for  compar- 
ing millimeters  \dth  inches,  etc. 
Or  one  with  32ds  and  64ths  in- 
stead of  millimeters. 

Eveo'one  should  have  a  sode 
in  their  tool  box. 

Sent  postpaid  for  75c* 


Given  free  with  one  subscrip- 
tion to  The  Draftsman  at  one 
dollar,  plus  15c,  for  postage. 


A   Years  Subscription  Without  Cost. 

We  %vill  give  a  year's  subacription  free  to  any  one  who  will  sell  twelve  copies 
of  Wha  DrafismttA  ut  ten  cents  each.  The  twelve  copies  will  be  aent  to  j'ou 
without  cott  and  prei>ftid. 

Write  for  twelve  cupica»  and  we  will  send  tliem  to  you  by  mail,  postpaid. 
ScU  llicui  at  leu  centi  cacli,  and  then  send  us  the  one  dollar  and  twenty 
cents.  As  soon  as  the  inoucy  is  received  we  will  place  your  name  on  our 
list  as  a  yearly  subscriber.  This  is  an  easv'  method  by  w*hich  subscribers 
may  renew  their  subscriptions  without  cost. 


-Address- 


U/>e   DRAFTSMAN 


L.OCR  Dra^ver  0« 


Cleveland*  O. 
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The  Technical  Directory 

PLACeS 

Engineers,  Draftsmen 

AND  OTHBRS  IN 

Excellent  Positions 

S«o4  Stamp  for  Particular* 
741  UNITV  BLDO.  CHIGAQO.  ILL. 

WANTED  —  DRAFTSMEN 

who  arc  com]|Klciil  to  mctke  working  iii«l 
pcitrtit  drnvmigs  for  mveiitors.  WiM 
make  liljcral  arrangement  for  cxln* 
work  which  wtU  nut  inlcrftre  with  regti- 
lar    iiuti<-?i    y(   the   draftsniJin.     Address 

Popular     Mechanics    Patent     Bureau* 
Joumoi  Bids;.,  Chicaji:o,  IJJ. 

A  New    Boiik 

Trigonometry   Simplified"' 

Bv  C,    CHARLKS   MASUN 

Soon  Rea<ly 

THK  DRAFTSMAN 

Cleveland,  O. 

PRECISION  SLIDE  RULES  '* 


THE  DRAFTSMAN 


5,  8.  10.  15  anil  20  in.  Innpr. 
•*midg«t  SHUe  Rules/* 

Improved  construction,     Hrigine  divideil. 

Drawing    Materials* 
KOI.C5CH  A  CO. 

Ut  rULTOX  fiT&EET.  HEW  YORK 

Write  for  Cataluguc  R. 

4  Back  Numbers 

of 
THE     DRAFTSMAN 

25  cents. 


EVEN  KINGS  ADVERTISE. 

H.  W,  U.  ia  A^n cultural  Advt-rtising. 

There  is  a  king  in  Berlin  town 

Who  we;irs  his  lunslachc  up^de  cto? 
Nor  is  the  fact  surprising. 

\*on  see  he  is  sensational, 

And  has  a  very  rationed 
Belief  in  mlverXising. 

I-or  Kin^s  and  men  the  w;iy  is  cleiir; 
Keep  in  the  public  eye  and  ear; 

Attract  and  hold  attentit»n; 
For  advertising^  always  hrin^fs 
Fame,  honor,  wealth  and  other  things 

Too  numerous  to  mention. 


Chrislinars  Ink  Battle  ffolders  for  Braffsnre 

Fit  Higgins'  iHtUles.       Hy  mad,  MM:\     '^One- 
Piece  Cuff  Haider'*  for  draftsmen.    No  shat] 
poitits.     JViir,  by  mail,   10c.      ••Clover  Leaf^ 
Rug  Beater*  for  draftsmen's  wives,  anr  lig 
durable,  liexible,    without   crossed   wires,   an 
wiM,  NOT  fall  out  of  the  handle,     15c.  by  ma 

A.  B.  CHRISTMAN.  Oaytao, 


for  Students  of  Pen  and  Ink 
and  Brush  Drawing. 

Teaches  ihc  arts  th;tt  t,it  _ 


tienl  Mnuiixitic  timt   Nc. 

etc.    Over  13  fn  • 
ilniwftiRS  l»y  Mil 
raeli  i«inr       \  m 
ihin^  iict-i 
»rlist.    Ti 

line  of  urt  V.    , .-  ,,  .      .    ,    ,  , 

TtB  <retit»  linclt  oopT.     One  dftUar  ruLtif, 
WALTER  S.  WOOD  CO.,  PubtUhtrt, 
16a  Chase  Stock,  Kalam«2oo«  tlkli« 


DATA    SHEET    BINDERS 
2  5c.— 


Cleveland.   Ohio 


V\«\\\vjvk. TXst:  \no,C\smaii  vrhtn  writing  lo  utlrttMmtt* 
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i6  THE  DRAFTSMAN. 

ADVERTISERS'  INDEX 

AND  DIRECTORY. 


AGENCIES. 

Dayton  Electrical  Co. 

15 

Cleveland  Engineering  Agency, 
Technical  Director\-. 

Pages 

PATENTS. 

Grumiaux  News  &  Sub.  Agency, 

2 

Shepherd  &  Parker, 

Page  6 

Popular  Mechanics  Patent  Bureau 

BOOKS. 
\Vm.  T.  Comstock, 

14 
II 

PATTERNS. 

S.  8.  Christian, 

9 

A.  Edward  Rhodes, 

>3 

PENS. 

Spon  &  Chamberlin  Co. 
D.  Van  Xostrand  Co. 

9 
3 

Smith  &  Stokes, 

9 

G.  &  C.  Merriam  Co.                              14 
The  Draftsman,     4.  f>.  11,  12.  14,  15.  16 
Browning  Press,                                     6,  9 
Frederick  J.  I>rake  &  Co.                         4 

DRAhllNQ  ROOM  FURNITURE. 

PERIODICALS. 

Art  Student's  Magazine. 
Bubier  Publishing  Co. 
Compressed  Air. 
Force  Publishing  Co. 

12 
3 

7 

Economy  Drawing  Table. 
Fitz  &  Goeldel  Co. 

13 
13 

Gas  Engine  Publishing  Co. 
National  Builder, 

15 
9 

Universal  Drafting  Machine   Co. 

Front 
Cover 

Engineering  World 

POLISH. 

Japanese  Medication  Co. 

3 

DR.\FTSMEN'S  SUPPLIES 

A.  B.  Christman. 

14 

3 

Fenton  Label  Co. 
Henri  L.  Falco. 
Taylor  Bros. . 

INSTRU.MENTS. 

16 

'3 

9 

scnooii;. 

Acme  School  of  Drawing. 
American  School  of  Correspondence, 

5  & 

10 

Gem  Tool  Works. 
Kluger  L>ptical  Co. 
Kolesch  CSC  Co. 

Parter^n  Tool  <k  Supply  Co. 
LETTERING. 

II 

6 
14 
14 

School  of  Structural  Draftings 
National  Press  Assocation 
Page  Da\-is  Co. 

TOOLS. 

7 
10 

4 

W.  T.  Shoup. 

M.ACHI.NERY. 

t 

Emmert  Mfg.  Co. 
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